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GROUND THREAD TAPS 


A multi tap set-up using 45 Harris Taps 
simultaneously on a Standard Vanguard 
cylinder block. On the most exacting 
jobs you will invariably find Harris 

iS iy Taps in operation... 

aie ... better use Harris. 

THE STANDARD MOTOR COL LBD. 
7h es 


JOHN HARRIS TOOLS LTD., WARWICK 2° hone: 71 
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THE WAY TO BIGGER OUTPUT 


Britain’s 3rd 


MECHANICAL 
HANDLING 


EXHIBITION & CONVENTION 


OLYMPIA, LONDON 


JUNE 4-14th, 


1952 


Organised by ‘“‘ MECHANICAL HANDLING ” the journal of industrial mechanization 


The Exhibition which shows how to achieve 
larger production at lower costs 


Mechanical handling speeds production and cuts costs, 
smashing bottlenecks, increasing output per man-hour 
and feeding key machines at non-stop pressure. 

Next June, at Olympia, you can inspect the most com- 
prehensive display of handling plant ever assembled. 
Experts will explain and demonstrate the very latest 
equipment for every class of industry—equipment more 
advanced and efficient than anything available hitherto. 
At the Convention, held simultaneously, mechanical 
handling’s vital part in modern production layouts will 
be discussed by recognised authorities. This exhibition 
is a “ must ”’ for every progressive industrialist, engineer 
and production executive. 


The world’s largest display of 

Conveyors. Elevators. Hoists. Stack- 
ers. Cranes. Mechanical Loaders and 
Shovels. Fork Lift Trucks. Indus- 
trial Trucks. Coal Handling Plants. 
Overhead Runways. Aerial Run- 
ways. Grain Handling Plants. Wagon 
Tipplers. Ancillary Equipment, etc. 


Working Exhibits 

Many of the exhibits will be opera- 
ting, a facility made possible by the 
vast area of 250,000 square feet. 


Consulting Service 

Consulting engineers will be avail- 
able without charge, and appoint- 
ments can be made in advance. 


Industrial Cinema 

Films showing various types of 
equipment in actual use will be 
screened in the Exhibition Theatre. 


PLAN YOUR VISIT WELL AHEAD—POST THIS ENQUIRY TODAY 





To “Mechanical Handling,” porset HOUSE, STAMFORD STREET, LONDON, S.E.1 


Please send the 1952 Exhibition brochure, free season ticket, Convention details, etc. 


Name 


Firm 


Address 
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ON THE SPOT ADVISORY SERVICE 


in great demand — 
but freely 


The Wickman Mobile Demonstration Unit brings skilled help right 
to the factory floor. Staffed by a team of specialist instructors, the 
Unit is fully equipped with machine tools for reservicing carbide 
tools, and many Wimet users have already availed themselves of 
this opportunity to train operators and executives in the correct 
methods of applying and servicing these tools. Demonstrations on 
the design, application and servicing of Wimet tools have been given 
to over 2,000 operators and, in addition, lectures, supported by 
sound films and film strips, have been attended by more than 
1,000 operators. 

The greatest productivity from carbide tooling can only be obtained 
when operators know the right grade to choose, the right time to 
withdraw tools from use for reservicing, the right wheels and 
methods—in fact, the right carbide technique. 

This is just one of the ways Wickman’s are helping Wimet users 


to get the best out of carbide tooling. 


WICKMAN of COVENTRY 


LONDON -: BRISTOL : BIRMINGHAM + MANCHESTER 
LEEDS i GLASGOW . NEWCASTLE * BELFAST 
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unnecessary 
risks... 


& ‘ 

re So 
SS2— Qe IT looks a ‘natural’—a rare and 
golden opportunity; but see the trouble it causes this 
near-sighted naturalist. Yet it’s so easy to be misled 
by appearances—every day someone or other is 
finding himself on the horns of a dilemma through 
leaping before he looks. Not only light-hearted 
butterfly hunters, but hard-headed business men— 
it’s just as easy to be led astray in the factory as in the 
field. You take a leap in the dark, for instance, every 
ume you buy important components of uncertain 





i 


Wh Wy Wares 


quality. And speaking of leaps, let’s talk about 
Springs... 


WARNING TO MANUFACTURERS : You take unnecessary 
risks whenever you buy ‘cheap’ springs of uncertain quality. 
low initial outlay will never balance the ultimate harm they 
may do to your product, your prestige and your purse. When 
you specify ‘Springs by Salter’’ you're certain of getting top- 
flight quality —quality that cuts out risk and guarantees years 
of highly-efficient, dependable service. Only the best—of 
materials and workmanship—is good enough for SALTER. 


INSIST ON QUALITY 


Buy SALTER of course 


Est. 1760 


Ww 2s 7 BROOM WtICH 
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VERTICAL 
AUTOMATICS 


“Ohe 


No. 8 VERTICALAUTO 


Maximum Swing .. 142” dia. 
No. of Spindles .. ne 6 
No of Tooling Stations .. — 
The No. 8 Verticalauto can be 
arranged for double indexing or 
dual control A wide range of 
standard attachments, consider- 
ably increasing the scope of the 
machine, is available 


Sole 


tan) 
Bu t y \ Selling Agents 


THOMAS RYDER & SON, LTD. 


TURNER: BRIDGE: WiOR es, BOLTON 
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SHELL RETINAX A 


revolutionary new multi-purpose 


motor grease—five greases in one— 


ideal for fleet operators 
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BEARING 
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LEADERSHIP IN LUBRICATION 
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FOR MECHANISING | 
MORE OPERATIONS 
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LIFTING tyr 


On operations involving repetition movements... to position the work... 

to lift it... to move it forward push it back...turn it round...and 

hold it steady .. . tocushion impact .. . they all add hundreds of man-hours 

to the total production time. 

The movements cannot be avoided—but time taken can be reduced from 

minutes to seconds—by mechanisation with CP pneumatic hoists, pulling H 


rams, pu hing rams, lifting cylinders and pneumatic vices. All are tailor- OISTING & LOA DING 


made to suit the specific conditions of the job. 


Give your operators ‘‘flick of the finger'’ control over the non-productive 
part of their work and step up their productive effort by leaps and bounds. 
For full advice and further information... 








CALL IN CONSOLIDATED 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 


ieee 
LONDON & FRASERBURGH SHING & PULLING 


Offices at Glasgow - Newcastle ~ Manchester : Birmingham: Leeds: Bridgend ° Belfast - Dublin - Johannesburg 
Bombay - Melbourne - Paris * Rotterdam ° Brussels - Milan » and principal cities throughout the world. 


= POI 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method 


dg 2 
ARK GLASGOW 
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HYDRAULIC 
DYNAMOMETERS | 


are made in a wide range of sizes from small Dynamo- 
meters to complete Engine Test House equipment. 


Ajlifetime’s experience has brought improvements 
and refinements which make our products the 
accepted standard of B.H.P. measurement. 


Illustration shows a Froude Dynamometer at the works of 
Messrs. Mackay Industrial Equipment Ltd. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company.) 


HEENAN & FROUDE LIMITED 
WORCESTER ENGLAND 
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Thompson. 


Self-adjusting 


STEERING ROD ASSEMBLY 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 

















Red-hot ash in a timber truck... 


Ash at a dull red heat is discharged directly into this lorry from the collectors of a producer plant and carried 
to the tipping point. After a year and a half of this work the wooden sides are in perfect condition and 
even the paint shows no discoloration . . . 

Incredible? .. . Well we haven’t told the whole story, of course. There’s half-an-inch of ‘ Fibreglass’ 
between the ash and the timber. This insulation covers the whole of the bottom and sides and is protected 


by thin mild-steel sheet on the inner side. Just another example of how heat can be kept in its place... 


--.thanks to FIBREGLASS 


TRADE MARK 


For structural, heat and cold insulation. Sound-deadening. Acoustic correction. Porous membranes for pipe wrapping, 


flooring, roofing. Battery separators and air filters. In textile form for electrical insulation and flameproof decorative fabrics. 
FIBREGLASS LTD., RAVENHEAD, ST. HELENS, LANCS. (ST. HELENS 4224) 


LONDON OFFICE: 63/65 Piccadilly, W.1 (Regent 2115/6 GLASGOW OFFICE: /36 Renfield Street (Douglas 2687 
NEWCASTLE-ON-TYNE OFFICE : /6 Dean St. BIRMINGHAM OFFICE : Piccadilly Arcade, 105 New St. (Midland 0464/5) 
MANCHESTER OFFICE : // Piccadilly (Blackfriars 8863) DUBLIN OFFICE: 2] Merrion Square North (Dublin 66024) 
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' 
* | wish I could 
show you ALL the clips 
we make at 


TERRY'S” 


. . . and here are three 
** specials” 


You'd have a surprise—CLIPS in every possible shape Three really popular 
. » clips. Nos. 80 and 81 
and size, CLIPS in sicel, bronze, stainless, plated, etc., come 4” to 2” from 


; stock. No. 300—an 
CLIPS for every trade under the sun... and if you exceptionally good 


sii = drawing board clip— 
want a clip made to specification TERRY’S Research coats 5/sa donen tine 
1 .t.), [rom stock. 
Department is there—ready and willing to give you ona op 


the benefit of'96 years’ experience. 


——— Want to know all about springs ? 


Here’s a book packed with spring know-how from cover to 
cover — the finest of its kind today. Post free 12 6. 











Sole Mokers: HERBERT TERRY & SONS LTD., REDDITCH - LONDON - BIRMINGHAM - MANCHESTER 


i 
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KIRKSTALL FRONT AXLE 


KIRKSTALL FORGE ENGINEERING LTD 
LEEDS 


Telephone : Horsforth 2821 
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In common with other leading automobile manufacturers, the Ford Motor Co., (Canada) Limited 
employ only the most modern production methods. Amongst their tools is this Newall 10” x24” L.A. 
Grinding Machine. With this machine. all diameters of Gear Transmission Countershafts can be 
ground at one plunge—the actual grinding time taken 
being only 8 seconds. The L.A. Grinding Machine has 


proved to be the right tool for high and economic outputs. 


(gear Transmission countershaft 


S——* NEWALL GROUP SALES LTD. 


P1295 
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DAVID BROWN 


are making 
sure with HARPER 


quality Back axles for the 


David Brown Tractor 
have to stand up to 
the arduous work de- 
manded of them by 
the farmer. Another 
example of how 
famous firms rely on 
Harper quality. 


Ha tpe e 


and 


Harper-Meehanite 
aslings 





Harper quality covers grey iron and 
Meehanite castings, and also metal pres- 
sings, machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, S.W.1. Tel: TATE GALLERY 0286 
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Another testing machine from the Bury Felt laboratory. This stretches the selected sample of felt, 


testing its behaviour under strain and its conformity with the predetermined breaking point. 


Felt, like many other industrial products, must 
measure up to precise standards of behaviour 
under particular stress. The Bury Felt labora- 
tory, with its special testing equipment, ensures 
that all Bury Industrial felts are ready to meet 
the particular needs for which they have been 
made. 


In filters, seals, washers, buffing rollers, shock 


absorbing mountings and cushionings Bury 


Felts give a good account of themselves. These 


18 


are just a few uses of the versatile materials 
which can be die-cut, chiselled, punched mach- 


ined and even ground. 


BURY 


Send your enquiries to: 

BURY FELT MANUFACTURING COMPANY LIMITED 
HUDCAR MILLS, BURY, LANCS;; Phone: Bury 2262 (6 lines) 
or to the London Office: 3 Snow Hill, E.C.1. Telephone: Central 4448 
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VOKES LIMITED gave us a Die oe Problem 
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THIS was 
the answer’ 


Good clean finish and pressure tightness 
are essential for filter heads of the well-known 
Vokes Oil Filters. John Dale Aluminium Alloy 
Gravity Die Castings have achieved these results. 


Consult JOHN DALE Limited 


about Aluminium Alloy Gravity Die Castings 


JOHN DALE LTD. (DEPT. TS.3), LONDON COLNEY, ST. ALBANS, HERTS. Tel. : Bowmansgreen 2266 
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Wherv you wants 
wk Bolts, Nuts, Rivets, Screws, 
q Studs & Washers in all metals 


4 and threads e« Pressure Gauges, 
friendly Reducing and Relief Valves, 
Steam Traps, Cocks and Valves 

* eroonal) for every service e Non-Ferrous 
p Metals in all sections e Ferrous 
’ and Non-Ferrous Tubes and 
SOWVA, e @ Fittings e Contractors Tools and 
Equipment e Carpenters and 

Engineering Tools, Screwing 


Tackle ¢ Stainless Steel Buckets 
Utensils, Fittings and Equipment 


ating up Walkers ! 


* Personal service means that your call is handled 
immediately by someone who can not only take all 
your instructions, but is ready and technically able to 


offer practical, helpful advice. 


M. W. WALKER AND STAFF LTD. 


ENGINEERS MERCHANTS 
IBEX HOUSE : MINORIES : LONDON °- E.C.3 


Phone: ROYal 8191 «io LINES) ‘Grams: Makerlaw, Ald, London 
MIDDLE EAST BRANCH: BAHRAIN, PERSIAN GULF 
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Foreign and Colonial Enquiries to 


OAKENCLOUGH, GARSTANG wr. PRESTON 


Distributors of materral in bulk tor Gt Britain 


171. QUEEN VICTORIA ST EC4 
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HOFFMANN 
BEARINGS — 


Need no adjustment when fitting, have a high load & 


capacity and extra long life. Their wearlessness gives 
greater tyre mileage by elimination of wheel wobble. 
The Hoffmann Bearing has proved its capabilities fitted 


to both the semi-floating and full-floating hubs. 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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At Ebbw Vale: checking temperature of steel in 


Bessemer converter by immersion pyrometer. 


RICHARD THOMAS & BALDWINS LIMITED 











Heat-Treaiment Mechanical Tes 
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Tempering curves and table showing the properties obt 
able with different heat-treatments and ruling sections for 
a k loy steel to Specification EN 100. 


ECONOMY IN THE USE OF ALLOY STEELS 


is a necessity today, and our publication “The Mech- 
anical Properties of Nickel Alloy Steels’’ will assist the 
user to make two ends—properties and availability— 
meet. The tempering curve and table reproduced here 
are from this publication, which covers a wide range of 
direct-hardening, case-hardening and nitriding steels. 
Write for a free copy to: 

THE MOND NICKEL COMPANY LIMITED 


SUNDERLAND HOUSE CURZON REET LONDON WI 


12 SL 34 
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ARE YOU GETTING 


gf FILTRATION IN DEPTH? 


. 


a 
\ 


, 


Sie 
Why has the basic principle of the VOKES 
filter element remained unchanged for over 
thirty years despite constant claims for 
cheaper and so called better methods? That 
is the vital question to be asked when 
considering filtration claims. 


Here is shown the VOKES felt fabric 
element with its wire gauze outer retainer 
.. not just filtration in only one plane... 
not just one surface through which particles 
can be driven. 


Here is filtration in depth giving 
greater efficiency in arresting all particles 
large enough to span the oil flow. . . giving 
a build-up of sludge much slower than 
would be the case with an element filtering 
on its outer surface only. 


Remember, also, the fact that in the 
VOKES type, filtration is from the inside 
to the outside which means that all the 
sludge is trapped in the centre of the filter 
element and cannot, in any circumstance, 
be allowed to recirculate. 

as , 
5 66 


You must filter all the oil all the time—even a 
full flow filter is not doing its job if the by- 
pass is brought into use for long periods when 
the oil is only ordinarily cold. The VOKES 
direct fiow device exists purely as a protection 





to the engine and not to the filter. It only allows 
the oil to pass straight through to the engine if 
the filter has been so neglected that the element 
has been completely clogged up or if the oil is 
highly viscous through abnormal conditions. 


% VOKES FABRIC ELEMENTS ARE CLEANABLE/ VO i = S 
They give greater economy in the long run and 
ensure that plant and machinery is not put out — 


of service through the non-availability of spare 


elements in remote places. |onects of scientific filtration 


GUILDFORD SURREY 


VOKES (CANADA) LTD. Toronto Represented Throughout the World VOKES AUSTRALIA PTY LTD. Sydney 
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DOURLE DIPPING 


doubles Safety 


Twice the light © No more dazzle ® Half the risk 


Fuel Injection and Electrical Equipment 


C. Age. Mit eee en CTON, LONDON, (|W. 3d 


g 174-497 
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“SILVER FOX... He metal of the age 


Motor vehicle components and fittings made 
of Stainless Steel cause no anxiety to the owner— 
the surface can never wear or peel off; the metal is 
ip cciiiicue stainless right through. There is no need to polish; 


STAINLESS just a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car. 

STEEL When the nation’s needs permit, “Silver Fox” will 
be available to the discriminating motorist in ever- 
increasing quantities. 


Our colour photograph shows Hub caps by courtesy of the Ford Motor 
Company. Steering Wheel by courtesy of Wilmot Breeden Limited. 








SAMUEL FOX & COMPANY LIMITED 
Associated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS °- Nr. SHEFFIELD + ENGLAND 
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MAKING DOODLES WORK 


Pass the rough outline of something new and how it must perform 
to Plessey, who will develop, test, and produce a prototype—your idea 
brought to life with shrewd refinements. And it will be easy to 
manufacture, in quantity, cheaply. That is Plessey design and development 
in simple terms. It can also be expressed in figures—more than 10,000 
workers, over twenty acres of design offices, laboratories 


and production equipment. Or, if you remind us that 
capacity needs to be mental as well as physical, 
take this example: the Electronic Revolution 
Counter at the Royal Aircraft Establishment, 
—> which measures the speed of jet engines with 
an accuracy of one in a thousand, was 
developed in collaboration 
with RAE and _ produced 
throughout by Plessey. 
Now you have some idea 
of the unique combination 
of technical brain and 
mechanised brawn at 
your command. Executives in 
industry or Government service 
may like us to explain how... 


\ 


| 
P lessey PUTS IDEAS INTO PRODUCTION 


THE CLES SEY COMPAR TT. 2a ty eS . 2 FO. 8:0 
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Making the 


STANDARD 
Vangua vd 


3. CYLINDER BLOCKS. 


Special duplex angular milling machine simultaneously 
milling the distributor and pump faces. 


I. CRANKSHAFTS. 
Drilling, counterboring and tapping four gin. by 24 T.P.I. 
holes in flange, drilling and reaming two 0.3748/52 in. dcwel 
holes, in. deep and continuing through flange at 74 in. dia 


. CYLINDER BLOCK. 


Two components loaded in tandem, “through "’ loading. First 
and third bores for cylinder liners at one position, and second 
and fourth bores for cylinder liners at the second. position, 
rough bored and faced at one pass of machine head 


. CYLINDER BLOCKS. 


Special three-way machine tapping the head joint face and 
the two end faces of cylinder blocks. Each spindle has 
individual lead screw control. 


ARCHDALE SPECIALS 


forlliagh production in the automobile industry 


re | 
LEDSAM STREET, BIRMINGHAM, ENGLAND 


JAMES ARCHDALE & CO. LTD. 
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st ways of eiting a head- 

to hang upside donn—at least mos 

think so but the Bat seems to like 
Vaybe it’s because he’s as blind as a 
at and doesn’t know the difference. Good 
yesn’t have anything to do with heat 
There is a world of difference 

t will serve to do the job, 


designed to do it. 


perfectly designed to do the job 
The Wild-Barfield Heavy-Hairpin Furnace is designed to do the 
job too. With a temperature range of 7oo C. to 1050 C. (or with 
“ Tubular-Hairpin ” elements up to 1150 C.) they are suitable for the 
majority of batch type heat-treatment processes. They are specially 
made for the job of hardening, carburising, normalising, annealing, 


and vitreous enamelling. 


Wild-Barfield 


Electric Furnaces 


POR ALL HEAT-TREATMENT PURPOSES 


ATPFORD HERTS PHONI WATFORD 6094 (4 





AUTOMOBILE ENGINEER, May 1952 





We keep our eyes peeled for inaccuracy all the way from the blank to the finished gear; and to 


help peel our eyes, we have an extensive range of gear testing equipment, much of which has been 


developed by ourselves. Other equipment, like the Taylor-Hobson projector illustrated, is brought 


in for examination of gear profiles, gauges, cutters, screw threads, etc. 


In this way we keep a tight control of gearing inaccuracies and produce gear as right as rain. 


SEE US AT THE B.LF. Holroyd WORM GEARS 
STAND D 210 


JOHN HOLROYD & COMPANY LIMITED + MILNROW + LANCASHIRE 
CRC 156 
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Wing ornaments 
THE SUPERB NEW VAUXHALL 
features no fewer than eleven Ekco 
mouldings, both compression and in- 
jection. The edge-lit instrument dials eta 
are of transparent Diakon ; the gear-lever knob, which has 
an internal thread, is of cream urea; and the flush ash-tray 
covers and the wing ornaments are of brown and black 
phenolic respectively. The whole of this moulding pro- 
gramme was carried through smoothly and economically 
by the Ekco Plastics ‘start-to-finish’ service, which special- Instrument dials Gear lever knob 
izes in making life easier for manufacturers of practically anything. If, then, you have a problem involving 
one or many different types of moulding, or a production problem to which plastics may provide the solution, 


you are cordially invited to transfer your worries to the broad backs—and minds—of Ekco Plastics! 





| BLE. Stand Nos.: London VI5 & VI2, Castle Bromwich CéI8 | 


0} Vadiecs tor ladudiry © 


Members of the British Plastics Federation and the Society of the Plastics Industries of America 





COLE LTD. CPLASTICS DIVISION), SOUTHEND-ON-SEA, ESSEX 
Telephone: Southend 49491 
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THE LARGEST.. 


It is the excellence, not the size, of the job 
that matters. That’s why “Eclipse” tools are 
an automatic choice. They are preferred by 
craftsmen the world over for their high quality, 
unfailing accuracy and practical usefulness. 


it pays to use 


TOOLS OF QUALITY 


OBTAINABLE FROM YOUR USUAL SUPPLIER 
Made by JAMES NEILL & COMPANY (SHEFFIELD) LTD 
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SABOTAGE! 


AT GHAPEL-EN-LE-FRITH 


“Sabotage” in a loose sense is a term which 
may be applied to some of the experi- 
ments conducted in the Ferodo Test House 
as for example the testing to destruction 
of hundreds of Brake Linings weekly in 


routine check. 


Another practical and valuable aspect of 


the Ferodo Physical Test Laboratory is to 
be found in the ingenious and specially 
designed apparatus which subjects samples to 
tests of endurance and efficiency far exceed- 


ing those encountered under the most 


strenuous road or racing conditions over a 
long period of time. 

It is by such methods, backed by ceaseless 
chemical and physical research, that the in- 
superable standard of quality inherent in all 
Ferodo products is fully maintained. 

It is by close collaboration with Automobile 
Engineers and Designers, who at all times 
are freely and cordially invited to visit the 
Test House, that the problems associated 
with ever increasing h.p. and speed are dealt 


with... and solved. 


BRAKE & CLUTCH LININGS 


FERODO LIMITED ‘ 


A Member of the Turner & 


CHATS L -EN= Le se arts 


Newall Organisation 
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COVENTRY DIES IN STOCK 


E have a large carefully selected stock of Coventry Dies, comprising 
all sizes and types in general use. Orders for these will be executed 


immediately. 
Other dies can be delivered in 6 weeks from receipt of order. 


Coventry double-tempered dies are made in ten types to suit the different 
materials now in use, including the alloy steels that are difficult to cut. 


We guarantee to supply dies which will cut clean, accurate threads on 


any material that can be threaded. 
URGENTLY REQUIRED 
PLEASE SEND ENQUIRIES TO THREADING DEPT. Capacity for surface and 


form grinding of carbide- 
TELEPHONE 88781. EXTENSION 210. tipped form tools. 


ALFRED HERBERT LTD * COVENTRY 
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Dial Thickness Gauges 
Screw Pitch Gauges 
Screw Plug Gauges 
Dial Micrometers 
Cylinder Gauges 
Caliper Gauges 
Height Gauges 
Extensometers 
Depth Gauges 
Limit Gauges 

Wire Gauges 








Try Squares 
Dial Gauges 


T-Squares 
Scribers 


hs, 
Squares i 


Rules 
Dividers 

Sine Bars 
Vee Blocks 
Protractors 
Slip Gauges 
Micrometers 
Comparators 
Spirit Levels 
Stop Watches 
Steel Parallels 
Straight Edges 





Feeler Squares 





Grinding Gauges 
Hand Tachometers 
Bench Test Centres 
Magnetic Base Dial Gauge Indicator Holders, etc., etc. 
. Cd ¢ 
Me oft an exttemely wile tange, of leading manufacture 


DISTRIBUTORS : 
BURTON, GRIFFITHS & CO. LTD.,.MONTGOMERY STREET, BIRMINGHAM I!. ’Phone ViCtoria 235! 


HELE LLL tL 


AUTOMOBILE ENGINEER, May 1952 








CASTINGS 


for 


Jeylan 


Leyland reputation i 


demands the best. 


The quality of West | | VE; Hf T c LE. Ss 





Yorkshire Foundries 
Castings satisfy the 
~. most exacting 
& . 
requirements. 
“|. Supplied in high duty 
on and in aluminium 


genset: 
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: ¥ = 












pita toe ieee 


WEST YORKSHIRE FOUNDRIESIT 


SAYNER LANE=:LEEDS I10- Tel: 29466-7-8 




















The ‘Stor of Egypt’ 


. 


is the exclusive product of :— 
THE MIDLAND MOTOR CYLINDER CO. LTD., BIRMID WORKS, 
BIRMINGHAM 40 


** Chromidium’ 


SMETHWICK 
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A hand upraised.... 


A hand upraised may stop a bus, but consider the effort required to start it again. 


Se ee 


The moment the clutch is engaged a tremendous load is thrown on to the transmission. 
This happens not once but thousands of times in the average daily life of a London 
Transport bus. Designed to withstand this strenuous stop and start routine, Hardy 
Spicer propeller shafts and universal joints are standard fittings on London 


Transport buses, and throughout the motor industry. 


Th 
SPICER 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER & CO. LTD. (A Birfield Company) WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET, BURWOOD, E.13, VICTORIA, AUSTRALIA 
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Brazing bushes on chassis cross- 


members—both ends sirnultaneously 


Brazing of petrol 
filler assemblies— 
four joints simul- 
taneously, and two 


station working 


Customers, 


Friends— 


or both? 


One production problem solved and two more take 
its place, sometimes from the same customer. It’s 
often like that in the Redifon Applications labs. The 
enquiries do not invariably result in the sale of more 
generators because the technique of R.F. Heating 
cannot be applied successfully in every case. The 
Redifon reputation is built on an impartial approach 
to every heating problem. Let us find out if R.F. can 
help you. If we do not make a sale we shall still 
value the experience—and the friendly contact, 


Soldering of six 
studs to bonnet 
flute simultane- 


ously—two-station 


working. 


Some of the successful applications of R.F. Induction 


heating developed for a Redifon customer (one of England’s 
biggest manufacturers of motor cars) are illustrated here. 


R.F. Induction heating lends itself particularly to local 
hardening or annealing, soft soldering and brazing. 


fedifon 


HEATING 
INDUSTRIAL ELECTRONICS DIVISION 


REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH, LONDON, S.W.18 


Phone: VA Ndyke 7281 


Designers and Manufacturers of Industrial Electronic and Radio Communications Equipment 
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oe TO LAST 


For longer life 7 
and greater efficiency : a 


There are ‘‘material’’ reasons why HAGCO 
“Silmocrom’’ and ‘‘Austenitic’’ Cylinder Liners 
are ‘‘miles better’’. During the casting on the 


special HAGCO Spun-casting machine, the whole Ly, 
mnder- 


assembly spins at high speed. Centrifugal force holds 
the molten iron to the mould, whilst the impurities, 
being lighter in weight than the iron, are forced 
to float on the inner surface of the metal and are 
flushed away before the casting solidifies. The result 
is that HAGCO Cylinder Liners are true right through 
—and ensure longer and more efficient cylinder life. 


HAROLD ANDREWS GRINDING CO., LTD., BRISTOL ROAD, BOURNBROOK, BIRMINGHAM, 29 
Telephone : SELly Oak 1128-9-0. and at MANOR WORKS, MANOR LANE, HALESOWEN Telephone : HALesowen 1181-2 
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THOS. FIRTH « JOHN BROWN LITOD.. SHEFFIELD 
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AND FLUID SEALING COMPONENTS 


(flo Hydbaulic FuckingS 


REGD TRADE MARK 
































“ Gaco” is ideal for hydraulic sealing. It is grainless. A ee G U Ss oO iL SEA LS 
resilient, non-porous, highly resistant to Oils, Fuels Fluid Sealing Engineers 
and Solvents, and has excellent wearing properties. g g - 


“Gaco” mouldings are produced in a great variety of 
shapes and hardnesses and are well-known for their 
superior surface finish and dimensional accuracy 


x 


GEORGE ANGUS & Ce Li 
our wide experience in the solution of your fluid OIL SEAL WORKS, 
sealing problems NEWCASTLE UPON TYNE, 6. 


Telephones: 56161-3 
Telegrams: ‘‘Gaco, Newcastle-on-Tyne.” 


We shall be pleased to give you the benefit of 
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Research and fkeality 


During the last 100 years or so, Richard Berry & Son 
have done a great deal of development work in the field 
of vehicle suspension. And a great deal has been learned, 
not only about vehicle suspension, but also about research. 


We don’t surround our research with a cloak of scientific 
mystery. The truth is that we have found long experience 
of manufacture to be quite the most important ingredient 
in development work, and when you have been making 
laminated springs for over a century there is much 
experience behind you. 


Of course, we don’t shun the benefits of modern science. 
We have our experts, slick with slide-rules and capable 
with calculus ; and they are knowledgeable enough to 
make use of the craftsman’s experience and know-how. 
This, we think, is the right foundation for progressive 
manufacturing policy, and our contributions to the vehicle 
industry have been—without false modesty—substantial. 


Motor engineers with suspension problems are very 
welcome to seek our assistance. We are always ready to 
give our attention to special requirements. 


And our general advice remains— 


CARRY ON BERRY 


RICHARD BERRY & SON 


Vehicle Suspension Specialists 
MAFEKING ROAD - SMETHWICK - STAFFS. 


ONE OF THE BROCKHOUSI COMPANIES 
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Constant calls for progress in design and still greater efficiency to keep abreast of new ideas, new materials and machines 
—these, as well as standard spring requirements for the motor industry are answered by the products of 
The Tempered Spring Company. 
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“CARMET 


COPPER CARBON 


rigs 


.... engineers with foresight slee es 
have been quick to appreciate the * 
advantages of CARMET*, and every- bearings 
_ where, more.and more, they are 

specifying this\material. Combining seals 
the strength of metal with the self- 

lubricating properties of Carbon ; 

there is extremely low wear 
rate, a favourable co-effi- 
cient of friction and good 
resistance to high 


temperatures. ™ monaaW chucins 
; _ COMPANY iim reo 


Our Engineers will be pleased to advise you BATTERSEA CHURCH ROAD, LONDON, S.W.11 
en its epplication. Telephone: Barserses 6822, Telegrams: “Crucible, Souphone, London." 


© CARMET is @ Registered Trade Mark of The Morgen Crucible Company Lad. 


AUTOMOBILE ENGINEER, May 1952 














A glance will show the improvement in design which 
resulted from the introduction of zinc alloy die cast- 
ings for the working parts of this butter churn.* All 
the parts above the lid of the glass jar, except the 
spindles and screws, are die cast in zinc alloy. It is 
an excellent example of the result of close co- 
operation between designer and die caster. 

Compared with the old cast iron model, the new 
one is more compact, less liable to breakage, lighter 
and cheaper. 

An improved finish is possible—sprayed alumin- 
ium paint being used on this model. And production 
is simplified because no machining is required. 


* Reproduced by courtesy of J J. Blow Lid 


Some facts 

about zinc alloy die casting 
Speed of production is an out- 
standing feature of the die 
casting process — the shortest 
distance between raw material 
and finished product. Zinc 
alloys are the most widely used 
of all metals for die casting 
because they yield castings 
with the following qualities: 
ACCURACY: Castings can be 
made. practically to finished 


Zine alloy die casting 
makes all the difference! 


dimensions and need little or 
no machining. 

STRENGTH: Good mechanical 
properties for stressed com- 
ponents. 

STABILITY: Close tolerances 
are maintained throughout the 
life of the casting. 

British Standard 1004 

It is essential that alloys con- 
forming to B.S.1004 should be 
specified for all applications. 


The Association welcomes enquiries about the use of zinc alloy 
die castings. Publications and a list of Members are available 


on request. 


LINCOLN 
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HOUSE, 


ZING ALLOY DIE CASTERS ASSOCIATION 


TURL ST., OXFORD 








AUXILIARY 


GEAR-BOXES 


These gear-boxes are built for heavy-duty 
behind large four and five-speed main trans- 
missions such as the Fuller 4B-86 and 5A920, 
and are fully proved in service amounting in 
many instances to 200,000 to 300,000 miles. 


Conventional trunnion mounting or front stud mounting optional. 
The 3A92 can be equipped with the improved top-mounted power 
take-off, replacing the standard flat top cover, or with a power take- 
off gear provided on the countershaft to drive a side-mounted 
power take-off. 


These boxes have helical gears mounted on long bushings, all changes 
beine made by jaw-type clutches. 
: Gear ratios : 
3A92—— Overdrive .. 2. 1... 754: 
Direct ea ie Aye ON 
I: 


te 
1) 315 tb. 


a 
"* 350 
ee 


Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 
Brock House, Langham Street, London, W.1, England 

Telephone : Langham 2527 











350 SIZES available from stock 


Compo bearings — the bronze bearings standard cylindrical range that we can supply 
with their own self-contained “off the shelf.” Send today for a copy of our list 
lubrication— are now available for of cylindrical stock sizes conforming to British 


immediate delivery. Compo bearings Standards Specification No. 1131. 
are made from powdered metals, die-pressed 
to extremely accurate dimensions. Ready for 
immediate installation without machining or 
treatment. There are over 350 sizes of the Compo 


- BOUND BROOK BEARINGS LTD., TRENT VALL 








” REINFORCED MOULDINGS, 


atten in TEXOLEX 


RE-INFORCED PLASTICS 


The = illustrations: show = sectioned 





va De Bae Pann geittf 
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iHlustrations by courtesy 
of Morris Motors Limited 





THE BUSHING CO. LTD.. HEBBURN- ON -TYNE 
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—we serve the leading 


manufacturers 








The Abominable Little Horses 


a 









0) 


“Abominable Snowmen” my foot—said the M.D. They are merely my Little Horses 





undergoing one of our usual tests. First they run up to the top of Everest and then : 
és | they run down again backwards. This we call the Rarefied Atmosphere Test 
(Going and Coming). In other parts of the world my Little Horses are on test 
( ~“ in deserts (Coolth), under water (Humidity) and in Underground Railway 
. Carriages (High Pressure). Also in Selected Government Departments 
(Cutting Red Tape). 
I strongly resent these attempts to capture my Little Horses, particularly 
'* > by intoxicating them with Chang, which I understand to be a sort of 
Tibetan Barley Beer. In short—shouted the M.D. suddenly turning 







a a “Warr. Gal > ‘- 
CoE, ie Sot ce SS cn Le 





tin 








oY deep purple —I will thank all Abominable Climbers and Abominable 
C Explorers and all other Abominable Busybodies to Leave My 
Little Horses Be. 


0 dxsouttsz 


POWER TOOLS INCREASE PRODUCTION 
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DESOUTTER BROS. LTD., THE HYDE, HENDON, LONDON, N.W.9 TELEPHONE : COLINDALE 6346 (5 LINES) TELEGRAMS : DESPNUCO, HYDE, LONDON, 
CRC23! 
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* But what about 
» my high-speed 


’ 
no long waiting and warming-up process — is Jets ? 
its full heat is available day 


One of the most practical advantages 
of gas is the speed with which 


it gets into action. With gas there is 


° . ° 2622s *& 2 &© 8 *® 
and night at the turn of a tap. 


And in the same way there is no waste 
of heat or fuel at the end of a job. 
Such speed is worth minutes 

every working hour 


— and hundreds of pounds a year. 


Mr. THERM IN GENERAL ENGINEERING 


of Among the great variety of uses of gas are: 
general heat treatment, flame hardening, an- 
nealing, tempering, case hardening, normal- 


Mr. Therm burns to serve you ising, preheating, metal melting, core drying, 


forging, brazing, soldering, oxy-town gas cutting, steam raising, 


THE GAS COUNCIL. I GROSVENOR PLACE. LONDON. SWI water and space heating. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 


GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 


Double bearing support to rocker shaft. 


THE ‘MARLES’ End-location adjustable. 

DOUBLE-ROLLER Large angular movement. 

GEAR, made in a 

range of sizes 

covering every type 

of chassis. Trunnion or spigot mounting alternative 
on heavy types. 


MAR LES 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 


Very compact box. 
For fore-and-aft or transverse layout. 
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It's easy to learn 
to treat 


Molybdenum 
High Speed 
Steel 


Data on performance, heat treatment and other authoritative facts are available 
in our booklet * Molybdenum High Speed Steels”. The present general alloy 
shortage is creating difficulties, but sooner or later the Molybdenum types will 
inevitably predominate in Britain as they do elsewhere. Performance is at 
least equal to other types of general purpose high speed steel, but is frequently 
much better — and, of course, with considerable saving in alloy content. 


a a ee eee 
Please send your FREE Booklet 


“MOLYBDENUM HIGH SPEED STEELS” 


Climax Molybdenum Company 
of Europe Ltd. 


BLOCK LETTERS PLEASE 


Technical enquiries for this book should be addressed to: Position 


99 Pinstone St. Sheffield, I. 
(Registered Office : 2-3 Crosby Square, London E.C.3.) 


t 
| 
| 
I 
' 
I 
1 
1 Company 
! 

| 


Address 


ee ee es ol 
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Case Hardening Steel... 


CARBO -NITRIDING EQUIPMENT 


%& Both carbon and nitrogen from a gas atmosphere 
are introduced into the surface of the steel at a 
temperature normally between 800 C. and 875 C. 
The steel is then cooled at the rate required to 
give the desired properties. 


The process is cheaper than liquid cyaniding and 
the case composition as well as depth can be 
controlled. Cyanide waste is eliminated. 


%& In comparison with gas carburising, carbo- 
nitriding produces a case which has greater 
wear resistance, and less distortion takes place 
owing to the lower treatment temperatures 


used. 


%& Complete carbo-nitriding installations for batch 
and continuous production can be supplied. 


%& Consult the G.E.C. regarding all 
heat treatment problems. 








THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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» ..a DON-FLEX aise fitted to 


. 


1940 Bristol Passenger Chassis 


has now completed over 
500,000 miles and is still 


going strong...the disc 


has outlasted 6 major 
Overhauls and 2 


complete engines.... 


Report from a satisfied user in Wales. 


PATENT 


CLUTCH DISC cives 


perfect cushioning between facings 


continuous friction face without 
rivet recesses 


progressive engagement 
freedom from judder 


freedom from scoring 


OWSCORING FLExig,- 


CLUTCH DISC 


Full details on 
application to the 
sole manufacturers 


SMALL & PARKES LTD. MANCHESTER 9 


LONDON: 18 High Street, Wimbledon, S.W.19. 


Makers of DON Brake & Clutch Linings 


MAMAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA fF - 


MAAAAAAAAAAAAAAAAAA 


DEPOTS AT 


(Towns & Telephone Nos.) 


BELFAST ... ... 25103 
BIRMINGHAM 4. 

Aston Cross |447 
BLACKBURN... 658! 
CARDIFF ... ... 27026 
CARLISLE ... ... 


COVENTRY 
Coventry 64914 


EDINBURGH I. 
Central 4234 


GLASGOW C.2. 
Central 4595 


HULL ... Central 52072 


LEEDS 3. ... ... 20664/5 
LEYTON 
Leytonstone 6068 
LIVERPOOL |. 
Royal 5202 
MANCHESTER 3. 
Blackfriars 0596 
NEWCASTLE-ON-TYNE2 
27142 and 27942 
NOTTINGHAM ... 43646 
SHEFFIELD |. ... 25529 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 4402! 
Republic of Ireland 
DUBLIN, 
35 Westland Row. 66597 








SMALLé PARKES 


P 


PROOUCT 








VVVV VV VV VV VV VV VV VV VV VV VY 
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27 car manufacturers 
and pterophyllum eimekei 


PTEROPHYLLUM EIMEKEI, the Angel fish, is found in the Amazon and, with less 


difficulty, in the better class aquaria. Here, to the chagrin of the fancier, EIMEKEI may be 
@ 





celibate or cannibal; in the mood however they are good parents. Mrs. Angel lays her 





eggs on a firm surface and as the little ones emerge, they stay put by means of a sticky thread 














which fastens them head on. In this position they wriggle and jointly set up local currents 
necessary to aeration and hygiene. Should one of them wriggle himself into space, Mr. Angel 
gathers him up in his mouth and restores him in situ. The adhesive is nicely adjusted for 





viscosity and surface tension and it is of course waterproof. These are also factors of 
importance in adhesives that work for industry: physical properties, ease of application 

and tensile strengths all must be correctly adjusted. In this field D.S.P. are specialists ; not 
only for the 27 car manufacturers who trust us with their adhesive problems but for industry in 
general where assembly depends on adhesion. It is probable that the D.S.P. range of 
adhesives includes one suitable to your assembly, or it is almost certain that our research 
department can make an adhesive for you. Don’t hesitate because you are not a motor 


manufacturer, write to us now. We are interested. A D H E S$ i ¥ E S$ 


DUNLOP SPECIAL PRODUCTS LIMITED - FORT DUNLOP « ERDINGTON * BIRMINGHAM 24 Telephone: ERDINGTON 2121 P.B.X. 


2SPC/CA7 
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On the Triumph Mayflower the Standard Motor Co. Ltd. 
have saved labour and material costs by using 168 Spire 
Speed Nuts per car. Spire is the name. Speed is the reason. 


Spire Speed Nuts make faster, easier assembly — and that 


means saving. But not saving at the expense of performance. 


Far from it. These self-locking fasteners are functionally 
better than the old methods they replace. Each fastener 


saves 50 75% on weight of materials used. 


pire 


114SNU Spire Speed Nuts are 
used to secure Steering Column 
Attachment Bracket; Door Vent 
Drain Trough; Instrument Plate; 
Radiator Toggle & Clamp; Oper- 
Lever; Handbrake Bracket; 

y Millboards; Loud- 

speaker Attachment; Fascia Tray 
Cover; Steering Column Bracing 
Tube Bracket; Heater Blower 
Bracket: Trafficator Attachment; 
Bonnet Support Bracket; Driving 
Mirror; Sun Visors; Drain Channel 
Door Jent; Door Fittings; 
Rear arter Fittings; Rear 
Jalance; Accelerator 
Pedal Bracket. 


42 SNJ Spire Speed Nuts are used 
to secure Radiator Shell; Steering 
Column Sealing Plate; Steering 
Column Blanking Rubber; Heater 
Blower Attachment Plate; Heater 
Blanking Piece; Bumper Valances; 
Heater Duct; Dash Cover Plate. 


S SNP Spire Speed Nuts are used 
to secure Radio Loudspeaker 
Board; Speedo Trip (Slave). 


7 SFP Spire Speed Nuts are used 
to secure Mayflower Badges; Door 
Armrests; Accelerator Pedal 
Bracket (to Dash). 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James’s Street, London, S.W.1 
Head Office & Works: Treforest, Glamorgan. Also Birmingham, Stockholm & Melbourne 


Enquiries to: 


CRC 25S 
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ACH TO ITS OWN voB! 


ENGINEERS? 
SMALL TOOLS 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD - ENGLAND PHONE: 24137 (5 LINES) GRAMS: PROELLS - SHEFFIELD 


JNDON OFFICE: TERMINAL HOUSE, LOWER BELGRAVE STREET, S.W.| Phone: SLOANE 2111 





YORMER TOOLS ARE OBTAINABLE FROM YOUR | 
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NON-FADE Zinkécd BRA, 
“ Bit ag 45 * 





~~seis ay 


I Scammell 15-ton Rigid 8-Wheeler. Leyland ‘Comet 90° Truck Model ECO2.IR. 
3 Albion 8-Wheeled Heavy Duty Vehicle. 4 Ferguson Standard Tractor. 5 Tilling-Stevens 


Express Type. L4MA8. 6 British Trailer Company’s Airflow II 50-Seat Semitrailer Coach, 
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oar ‘ iso sis: < z a 
s still leading this highly 
ded Brake Linings are daily proving 
pr the most arduous conditions and 
_ The illustrations demonstrate clearly a few of the extensive range 
f- vehicles to which CAPASCO is now fitted as original equipment. 


—s 


tes Moulded Homogeneous Structure + High Mechanical and Impact Strength % Rapid 
overy x Extreme Resistance to Frictional Fade x Dimensional Stability % Uniform 





NON-FADE M/A BRAKE LININGS 


114-116 PARK STREET > LONDON W.|I 


Phone : GROSVENOR 6022 P.B.X, Grams: “INCORRUPT, LONDON” 
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FULLER HORSEY 


SON Ss &®& CASSELL 


Wish to advise their clients that owing 

to erection of the new Lloyd’s Building 

in Billiter Square, it has been necessary 
to remove to the new offices 


AT 


10 LLOYD’S AVENUE - LONDON - E-C:3 


Telephone ROYAL 4861 





men FACTORIES 


_ SINCE 1807 


wal a 











FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


AUTOMOBILE ENGINEER, May 1952 








— 


HIGH SPEED STEEL 


Biack annealed Bars and Forgings in all grades including 14% and 18%, 
Tungsten, 5%, and 10% Cobalt qualities for Milling Cutters, Reamers, 
Broaches, Form Tools, etc. 

14%, and 18% Tungsten Drawn or Ground Drill Rods for Twist Drills, 
Centre Drills, Taps, etc. 

14% and 18% Tungsten qualities in the form of annealed wire in coils for 
Heat Resisting Springs, etc. 

14% and 18°, Tungsten qualities, in the Drawn Condition in coils or 
short cut 'engths for Welding Rods. 
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PROGRESSIVE MARINE TRAVEL. 


Not only on the main pro- 
pulsion units but in transmitting 
the many thousands of H.P. 
required for the auxiliary 
machinery R6M Bearings are the 
designer’s choice. 


Where revolutionary designs 
are contemplated, you will 
assuredly find the bearing to 
meet your demand from the 


range. 


K/RM 88 
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* All other bearings lubricated by this system 


were found to be in the same perfect condition. 


TECALEMIr 


The Authority on Lubrication 








PLYMOUTH & BRENTFORD 
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The manufacturers of these outstanding cars—like 
many manufacturers in this and othcr industries 
use Philidas locknuts because these are :— 
Immovable except with a spanner. 
% Unaffected hy vibration or the presence of oil. 


E——- TTITITGRL ) % Consistently efficient after repeated applica- 


tions and removals, 
TET TTT li % Manufactured in the usual thread types. 
% All metal, one piece. 


Write for details of the full range of Philidas nuts. 


self - locking nuts 


Manufactured by the 


PHILIDAS DIVISION OF WHITEHOUSE INDUSTRIES LIMITED 
FERRYBRIDGE - KNOTTINGLEY - YORKS 


“ 
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WEATHERSTRIP 
TESTED, PROVED 
AND ACCEPTED 
THE WORLD OVER 


Headlamps 
Emergency Doors 
Destination Boards 
Fixed front screens 
Movable front screens 





% 


Ventilating louvres 
Radiator Housings 
Curved windows 
Doors 


Photo reproduced by courtesy of Messrs. 
Duple Motor Bodies Ltd. Hendon, London. 


WHY DO THE LEADING COACH-BUILDERS AND LARGER COMPANIES 
INSIST ON THIS, THE ORIGINAL SELF-SEALING WEATHERSTRIP ? 


Because imitations have proved costly substitutes. 


The fitting of CLATONRITE SELF-SEALING WEATHERSTRIP is a fast one-man 
operation eliminating the need for cementing and cleaning operations. Can be applied 
to corridors and wind shields where permanent weatherproofing is required. The 
exclusive “‘CLATONRITE” filler strip is fed zipper-wise into the locking channel, 
keeping both the installation time and the cost amazingly low. 





Where this goes in This section shows the 
ae i simple fixing procedure. 

: Weather ea The seal is first set in the 
Stays Out! body panel, then the glass 


is set in seal, the filler strip 
: xe ap then being zipped into 
: — position. No sub-assembly 
7 . preparation, cement, clean 
up or re-working. 











Please write for fully illustrated brochure to: 


HOWARD CLAYTON-WRIGHT LIMITED 
WELLESBOURNE, WARWICKSHIRE 


’Phone : Wellesbourne 316/7/8. *Grams : Clatonrite, Wellesbourne. 
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London Office 
295, EUSTON ROAD 
LONDON, N.W.1 
Tel: Euston 5311 (3 lines) 


Grams: Emancee, London 


Head Office 
STANHOPE STREET 
BIRMINGHAM .. 12 


Tel: CALthorpe 1381 (5 lines) 


Grams: Emancee, Birmingham 





Manchester Office 
MANCHESTER OLD ROAD 
RHODES, MANCHESTER 
Tel : Middleton 3654 (3 lines) 


Grams: Emancee, Middleton, 
Manchester 
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Jaguar XK 129 


The Bristol Type 401 


ESC Torsion Bars are 

included as standard 

equipment in many 

makes of cars. They are 

also fitted in a large number of cars made for racing and competition work. 


A tribute to their sterling quality comes from one of the leading makers 
who states — ‘Throughout the many races and trials in which our cars have 
participated, often with considerable success, not once have your Torsion Bars 
given the slightest sign of trouble.”’ 


ENGLISH  STEES CORPORATION Lit 


SHEFFIELD 
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Telephone : 


AND STUDS cst 


Drill a hole with a standard drill and 
drive in a Grooved Pin — no reamering 


Mills Grooved Pins and Studs have proved themselves in 

many branches of the engineering and allied trades. 

Vibration proof when driven into a plain parallel hole, 
they require no reamering, tapping, or threading. 
Perfectly efficient and economical in use. 


Made in steel, stainless steel, brass, copper, or 
with plated finish, in many sizes to suit all 
requirements. 


PLEASE ASK FOR OUR 
ROOVED PINS AND STUDS CATALOGUE 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS AND ROLLING MILLS 
WOODLEY ~ NEAR STOCKPORT «© ENGLAND 


WOODLEY 223! (10 lines) Telegrams: “MILLS” PHONE WOODLEY 
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HIGHLIGHTS OF LAYSTALL SERVICE 


CRANKSHAFT RE-GRINDING. Do you 
appreciate that Laystall, who have made 
crankshafts for over forty years, have facilities 
in London and Liverpool for Re-grinding 
Your Crankshaft(s), including crack-testing 
and balancing? 

CYLINDER BORING AND LINERING. 
Similar facilities exist for this work, including 
the pressure testing of cylinder blocks for 
cracks, and expert Welding Repairs when 
necessary. Have CROMARD, the 100,000 mile 


LAYSTALL ENGINEERING COMPANY LIMITED 





cylinder liners, fitted to your engine(s) by the 
actual makers of these liners. 


ROAD SPRING REPAIRS (especially heavy 
vehicles). Springs set up, rebuilt and matched 
for load by North Country Craftsmen — in 
London (only). 


COLLECTION AND DELIVERY Vans 
cover a radius of 20 miles around London, 
and from Liverpool, the areas of Lancashire, 
Cheshire and North Wales. 


Head Office: 53, Gt. Suffolk Street, London, S.E. 7 - Telephone: WATerloo 6141 


Northern Branch : 63, St. Anne Street. Liverpool, 3 
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- - ~ Telephone : Liverpool North 0178 




















QOHMLANT 
can make 


WEW STEEL- 
please SCRAP tt! 


Bring your detective powers to bear on the search 
for scrap and you'll probably unearth tons of it 
disguised as old plant you never use or hidden 
in out of the way corners of your warehouses, 
stockrooms and yards. 

The new steel every industry needs can be made 
from the old steel it has done with. Find all you 


can. Round it up. Turn it in. 


YOUR SCRAP MERCHANT 


will help with dismantling and collection 











Space given to the STEEL SCRAP DRIVE by... 


| 
| 


THE STEEL COMPANY OF WALES LTD 
ABBEY WORKS - PORT TALBOT 
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TOLEDO 

WOODHEAD. 
SPRINGS 
LIMITED 














AND OF 
COURSE MILLIONS 
OF KANTLINK' 
SPRING WASHERS 

oe NS 
PF cis 





Seat and 


Cultivator Springs 
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ON 
VIRTUALLY 
EVERY 


BRITISH 


es 
acct, meee 


ee 
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V.LP*AP.V 


At the Very Important Points where the cradles 
are attached to the chassis Messrs. A.P.V. fit 
Silentbloc Flexible Bearings. On the A.P.V. 
tanker illustrated, the tank is insulated from 
vibration by eight Silentbloc Bearings which per- 


mit flexibility while maintaining perfect stability. 


Silentbloc resilient components 
have been supplied to the Motor 


Industry for more than 25 years. 


SILENTBLOC 
bk, BEARINGS 


SILENTBLOC LIMITED @ VICTORIA GARDENS @ LONDON W.!1! @ Tel PARK 9821 
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DO YOU .WANT INCREASED PRODUCTION? 
YOU CAN CONVERT ANY LATHE TO 

Pe ecicion REPRODUCTION WITH THE 

" OF LONDON 


Hydraulic Copying 
Attachment “2c 
















ppblied for) ADVANTAGES 














EASY TO INSTALL 
ON ANY LATHE 


«il " USES STANDARD 
~~ \ \ LATHE TOOLS 


° 





COPIES ANGLES 
UP TO 90 





DOES NOT 
INTERFERE WITH 
NORMAL TURNING 



















atom, 
This Attachment which can be fitted to any standard 
lathe--makes possible fast precision mass production, 
without special tooling and without highly skilled labour. 
The ‘ first-off’ or a template serves as a master. The 
Bridges Copying Attachment will produce 90 angles, 
tapers and radii, and all difficult turned parts. The 
change-over from copying to normal turning is instan- 
taneous—no dismantling of the Attachment is necessary. Ondina rurning « 14 mins. 50sec. 
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Ava, 


“ty py 
GIRLING. “ 


THE BEST BRAKES IN THE WORLD 


GIRLING LTD 
KINGS ROAD: TYSELEY 
BIRMINGHAM II 
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announce 






that a full range of 









od fe] : 


LINDERS 


are now available for use 









in conjunction with 
GIRLING BRAKE ASSEMBLIES 


These cylinders are designed so that the 
output rod connects direct to the shoe 
operating plunger, thereby providing a 
compact installation avoiding mechanical 
losses. When mounted on the rear wheels, 
the cylinders can be arranged for inter- 
connection with the mechanical handbrake. 
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Detachable oil filter 
inspected 


ie 


TL 


WH 
<= — 
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This new AC partial-flow oil filter with replaceable element meets 
the increasing demand for a filter that can be removed for inspec- 
tion and replaced every 8 10,090 miles. It provides a permanen 
installation for coupling into a by-pass oil supply systen and the 
filtering element can be replaced without disturbing pipe connec- 
tions. Sump oil is filtered on an average of ten times an hour. This 


means less motor wear and longer motor life — the objective of 


























every motor manulacturer 


If vou are contemplating an important new design, or a modification of an AC-SPHINX SPARK PLUG COMPANY, 
existing one, take advantage of the facilities of the AC Technical Bureau 

= : DIVISION OF GENERAL MOTORS LTD., 
We probably can save you hours of planning and experimentation. Write to the 


AC Technical Bureau, 54, The Butts, Coventry; or telephone Coventry 61747. DUNSTABLE, BEDFORDSHIRE 
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known the world over as 


the hall-mark of fine quality 


THE 


SKEFKO BALL BEARING COMPANY LTD., 


LUTON, BEDS. 
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Materials Handling 


‘4 INCE precise terminology is a pre-requisite of exact 
thinking, it is unfortunate that the term “mechanical 
N handling” is in much more frequent use than the 
term “‘materials handling”. ‘The former refers to 
only a part, albeit an important one, whereas the latter em- 
braces the whole of a subject that is of fundamental im- 
portance in industrial economics. In saying this we do not 
intend to decry the importance of mechanical handling 
systems, but we do wish to emphasize that optimum 
efficiency can be obtained only when the problem of hand- 
ling materials from the moment they enter the factory until 
the finished products are despatched, is considered as an 
integral whole. We may even go farther and say that co- 
ordination with material suppliers is necessary to complete 
integration. 

In general, the problem has three components, storage, 
movement between sections or departments and movement 
through processes. At present, the second of these usually 
receives much more attention than the other two. In many 
organizations this may be justified, since it is there that the 
greatest, and we must add the most obvious, economies can 
be achieved. Nevertheless, even in such organizations, due 
weight ought to be given to the other components 

The primary aim of any mechanical handling system is, 
of course, to reduce transport costs to the lowest possible 
figure, and it is a matter of relatively simple accounting to 
determine what method of work movement from section to 
section or from department to department will give the 
lowest cost per unit moved. But another point should also 
be considered, but frequently is not. That is, the transport 
methods should be integrated with the storage and actual 
production functions to give the quickest possible turnover 
of materials. 


Storage 


The organization of an efficient materials handling 


system is far from being easy. It is in fact one of the most 
complex problems in many factories, much more difficult 
for example than the planning of a machining operation 
sequence. Many, and oftea conflicting, factors must be 
considered and given due weight. To take one example ; 
the layout of a stores may present these alternatives. One 
will use comparatively little floor area and high stacking, while 
the other will require considerably greater floor area with 
relatively low stacking. Decision on this point does not 
affect only the superficial area reserved for stores ; it may 


1952 Price 3s. 6p. 


well be decisive in determining whether fork-lift trucks or 
low-loading trucks are the more suitable for moving 
materials in to and out of the stores. 

Storing methods are also important. First-in, first-out 
should be the invariable rule. This may seem to be a 
statement of the obvious. Nevertheless, it is unfortunately 
true that there are still far too many stores in which issue of 
material is haphazard. Generally, these are organizations 
which for reasons of false economy use bins of excessive 
size, none of which is ever completely cleared of work 
before fresh parts are introduced. 

Handling through operations 

In the past few years progressive companies have shown 
much greater awareness of the importance attaching to the 
methods of handling work through an operation sequence. 
In the automobile industry, the best examples of efficient 
handling during an actual machining sequence are the 
multi-station automatic transfer machines that have been 
installed by some of the larger manufacturers. Such 
machines are not suitable for all components, nor can they 
be justified economically except for very large outputs since 
they lack flexibility and cannot easily be adapted to meet 
changes in component design. 

Even for smaller outputs it is, however, possible to 
simplify and cheapen the passage of work through a mach- 
ining sequence. For example, tunnel type work fixtures 
can often be adopted in such a manner that the work 
fixture is in line with the roller conveyor between successive 
machines. With this arrangement the work travels in a 
straight line and loading and unloading times are reduced. 
A further refinement that is possible when a tunnel type 
work fixture is employed is what may be termed the single- 
station transfer machine. For instance, a travelling-head 
milling machine can have an ejector incorporated in the 
work head so that the component is automatically released 
and moved clear of the fixture during the return stroke of 
the machine. 

In a slightly different field, attention may be directed to 
developments made by Vauxhall Motors Ltd., to minimize 
handling during several successive press operations. Short 
endless belt conveyors are installed between the presses so 
that the work is conveyed directly from the unloading side 
of one press to the loading station of the next. In addition, 
where practicable, ejection arms have been incorporated in 
the press mechanism. These are additional to the normal 
vertical ejectors which merely push the work out of the 
bottom die. When the normal ejectors have pushed the 
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The Labour Force 


~ OR a number of years a 


Britain’s population ha 
sustained increase in the 
younger people. Attenti 


problem by the study and applicatior 
policy and, more recently, econon 
productivity surveys have reveale 


critical character of the problem 


In 1911, 2$ million people wer 


accepted age of retirement ; 65 for 


By 1947 the figure had reached nea 
esumated total for 1977 is 94 milli 


change in 
marked and 


of older to 


directed to the 
ional Insurance 
estigations and 


reaffirmed the 


the commonly 


160 tor women. 
million and the 


Stated approxi- 


number of workers have to maintain and increase produc- 
tion, but at the same time must carry an increased number 
of unproductive consumers. Inevitably, the effect will 
be to depress the general standard of living to a level lower 
than otherwise it need be. 

It is, of course, a national problem and is recognized as 
such by the Ministry of Labour and National Service. As 
the expectation of life has increased, it would seem our 
views on the expectation of working life should be modified. 
Automatic retirement at the 65—60 age limit should no 
longer be regarded as normal. The Minister has set up a 
National Joint Advisory Council, representing the British 
Employers’ Confederation, the Trades Union Congress, 
and the nationalized industries to consider the problem in 
detail. This Council has endorsed a national policy that 
urges (a) ‘‘ older persons should be retained in employment 
for as long as they want to continue, provided they are fit 
for their normal work or for any alternative work which can 
be provided for them” and (b) “there should be no 
impediment to the recruitment into employment of older 
persons who are both able and willing to carry out the jobs 
available ” 


Future policy 


rhe immediate co-operation of both employers and 
employed is sought. it is emphasized that any steps 
taken should be on the basis of voluntary contract. Pro- 
posed lines of action include the review and revision of 
schemes of compulsory retirement at fixed ages, of pension 
schemes requiring retirement at fixed ages, and of practices 
or arrangements making it difficult or impossible for older 
persons to be engaged. Special working arrangements, 
hours and conditions should be introduced, where necessary 


eet Wm bilan: 2 tae ame 


to suit the needs of elderly persons and enable them to 
continue working, and the practicability of segregating 
sections of work for older persons should be investigated, 


mately, these figures are equal two and three 
Yersons respectively in each fifteer e entire popu- 

; I 
lation or for each ten people of working ag 


As would be expected, the trend 
below that for retirement. By 1960 


population between the ages of 2 


decreased by seven per cent, while t 
and 60 years will have increased bi 


cent. There is a higher ratio of 
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it is suggested. 

Each industry and each individual firm should bring its 
personnel policy and practice into line with national needs. 
Ihey must ensure that those responsible for engaging and 
retiring workers and staff should understand the economic 
and social implications of the problem and apply the policy. 

It would seem that some of the energy and resources 
hitherto devoted to apprenticeship schemes may have to 


be diverted to the rehabilitation of the elderly worker 
approaching, or recalled from, retirement. 


The trend of movement will, 


double influence on our economy. N will a reduced 
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FORD-MERCURY TRANSMISSION 


/ Simple. Three-element. Torque-converter Unit 


Embodying Ingenious Control Devices 


l is the aim of American manu- 
J secturess to produce a vehicle 

which can, under normal open 
road and city traffic conditions, be 
driven all day without removing the 
hand from the steering wheel except 
for parking and without using the feet 
except for the accelerator and the 
brake. Other approximate require- 
ments include the ability to climb 
grades of about 10 per cent at about 
60 m.p.h. without any shift of gearbox 
ratio, either manual or automatic, 
and an acceleration from rest—not 
necessarily without automatic change 
of ratio—at least equal to that given by 
a full-throttle start on second speed 
of the conventional, three-speed, 
synchromesh gearbox. 

Where, as in the case of Buick, 
Chevrolet and Packard, the torque 
converter is the only ratio-change 
available in the normal or drive range a 
particularly good power-weight ratio 
is essential, involving considerable 
engine piston displacement per mile. 
A reasonably high conversion efficiency 
in the neighbourhood of the “stall” 
point is also clearly desirable, 
but this, even with multi- 
stage converters having two 
stators and two pumps, is 
difficult to obtain without 
prejudicing somewhat the per- 
formance of the converter 
as a fluid coupling at the 
higher speeds. 

When one considers that a 
fluid coupling is, in effect, a 
device to dissipate as much 
energy as possible for a 
given slip figure it is really 
remarkable that it has been 
possible to make it serve, at 
lower speeds, as a device to 
waste as little energy as 
possible when turning a 
high rate of “slip” into 
useful torque multiplication. There is, 
nevertheless, a somewhat unfortunate 
region in the neighbourhood of 1,800 
engine revolutions per minute on full 
throttle, in which the converter has, 
so to speak, not made up its mind 
which profession to adopt, and wastes 
over 10 per cent in slip without doing 
any torque conversion at all. 

Packard uses a torque converter 
with the very high stall-ratio of 2-4: 1, 
and that without employing double 


stators, and counteracts the effect of 


By O. D. North, M.I.Mech.E. 


In our issues for March and April, 
1951, American torque-converter trans- 
missions were dealt with in a general 
way. Space did not permit bringing out 
to the full the individuality of the 
various approaches to a most compli- 
cated problem This more detailed 
description of the aims and methods of 
the designers of the Ford-Mercury trans- 
mission will, therefore, be of interest 
While reference may be made to the 
two articles referred to, the general 
torque-converter background is briefly 
covered in the introductory remarks 


its inevitable inefficiency as a fluid 
coupling by providing an automatic 
locking clutch which is normally 
engaged for the greater part of the 
mileage run by the vehicle. 
Studebaker use a converter with a 
stall-ratio of only 2:15: 1, of the sim- 
plest possible type, with a locking 
clutch to eliminate coupling slip. 
Axle ratio is fairly high in this case at 
3-54: 1 on a car weighing 3,500 Ib 
with an engine giving only 102 h.p, 
at 3,200 r.p.m. On this car, however. 


Mont 
VID 


Fig. 1. Converter slip 

as soon as the locking clutch is auto- 
matically disengaged, the power passes 
through the torque converter and an 
epicyclic reduction of 1-435: 1. Thus 
the torque converter on the Stude- 
baker never has to work on direct 
drive, and for normal acceleration and 
hill-climbing its duty is immensely 
relieved by the additional reduction. 
It has, in all probability, seldom to 
hang on under full throttle at a speed 
corresponding to the awkward change 
from coupling to conversion, and 


probably does most of the hard work 
acting as a pure coupling at relatively 
high engine speeds. 

The Ford engineers seem to have 
evolved a logical compromise between 
the advantages and disadvantages 
outlined. They realize that a big 
engine displacement per mile involves 
high fuel consumption and engine 
friction losses. The axle ratio chosen 
is, therefore, distinctly on the high 
side at 3-31:1. The torque con- 
verter is of the simple type but, by 
virtue of it not being designed to give 
a high stall ratio, it can be made more 
efficient as a fluid coupling. It has a 
road load slip of only 2:5 per cent at 
60 m.p.h. and a locking clutch is, 
therefore, not really required and is 
omitted. 

Being thus always in circuit, the 
torque converter is available to give 
increased torque without the percep- 
tible change in engine revolutions 
associated with the automatic dis- 
engagement of a locking clutch. At 
the same time the converter is not 
called on, in normal driving conditions, 
to work at more than about 
0-5 speed ratio, say 1:55 
torque ratio and 77 per cent 
efficiency. If loaded beyond 
this point on the drive range, 
an epicyclic reduction comes 
into operation, giving a de- 
multiplication of 1-48 : 1. Not 
the least advantage of this 
provision of a gear reduction 
in the drive range is the 
opportunity it affords of in- 
creased hill-climbing speed 
by increased engine revolu- 
tions and power. This applies 
also in the case of the 
Studebaker. 

As mentioned on page 84 
of the March, 1951, issue of 
the Automobile Engineer, one 
of the chief defects of the unassisted 
torque converter is that every conver- 
sion ratio, on full throttle, is associated 
with a definite and limited engine 
speed. By putting a gearbox, on 
drive range, between the converter 
and the back axle, engine speed and 
power available may, at times, be 
increased by at least 30 per cent over 
that obtaining on a car without this 
provision. 

In low range, manual operation of 
the selector lever on the Ford trans- 











Fig. 2 Tor 


mission gives an epicyclic reduction ¢ 
2-44: 1. This, deliberately, is on tl 
low side in order to assist engi 
braking, the converter having 
special provision, as on the Chevrolet 
to increase its coupling power on 1 
overrun. Reverse comes convenient 
at 2:00: 1 

In a paper by Mr. H. G 
assistant research engineer, 
Motor Company, several curves whic 
help greatly to explain the behavi 
of the Ford transmission are given 

Fig. 1 shows the relation betwee 
engine speed and road speed with t 


Englis 


Ford 


converter only in action, the epicyclic 


train of the 1-48 
being locked by its friction clutc 
Road load, a term not, perhap 
familiar to English engineers, signifie 
the torque and power condition 
necessary to maintain the 
steady speed on a level road. 


resistance and windage are allowed 


for, but no hill-climbing or accelera 
tion. The road load curve become 
tangent to the full throttle curve 
the normal maximum speed of the car 
Under road load the con- 
verter acts as a coupling 
down to 20 m.p.h.; on full 
throttle the coupling effect 
persists down to 47 m.p.h., 
at which point the converter 
slip is 10 per cent (the 
thin line represents output 
shaft revolutions), Below 47 
m.p.h. the converter begins 
to multiply the torque and 
Fig. 2 gives the muluplica- 
tion ratios in terms of engine 
speed, which can be taken 
from Fig. 1. 
It must be distinctly 
understood that the curves 
in Fig. 2 refer to full throttle 


| intermediate gear 


indicated 


Rolling 
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Fig. 3 


peration only; on part throttle the 
change-over from coupling to conver- 
on is delayed to much lower speeds 
vhile at light throttle it seldom occurs 


3 requires a good 
explanation. Low gear means the 
ywest ratio in the epicyclic, 2:44: 1, 

ermediate gear, 1-48: 1, is desig- 
ated No. 2, and high gear, direct 
rive through converter, as No. 3. 
hen starting on drive range the 
manual control mechanism engages 
ntermediate gear. If the accelerator 
held down—but not trod past the 
letent stop—the engine speed will 
to about 3,900 r.p.m. whereupon 

the automatic mechanism takes charge 
W.O.T. signifies intermediate 
high, wide open throttle) and shifts 

transmission into direct drive. 

It is not in the least necessary to 
ive in this furious fashion; it the 
rottle is opened a moderate amount 
only the change up is automatically 
made at much lower speeds. The 
dotted line ‘light throttle-high gear” 
shows the extreme case, in which the 


ssion cooling 
grade and 4,700 Ib. towed load 


Shift diagram 


deal of 


conditions equivalent to 6 per cent 
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0:7. through 


(max) 


W.O.T. signifies wide open throttle 


up-change takes place at about 
17 m.p.h. 

Assuming the car to be proceeding 
on high gear at any speed below 
57 m.p.h., a change down to inter- 
mediate can be forced by pressing the 
accelerator right down past the spring 
detent (3-2 W.O.T. through Detent, 
Max). If, however, the car slows 
down without the pedal being pressed 
past the detent a speed of 20 m.p.h. 
can be reached, at which the mechan- 
ism automatically changes from high 
gear to intermediate. 

An interesting example of the value 
of the epicyclic reduction, as com- 
pared with operation on the converter 
only, can roughly be extracted from 
these curves. The Ford engine peaks 
at 3,600 r.p.m., giving 100h.p.  As- 
sume the car to be climbing a hill of 
about 13 per cent grade which would 
hold it, on intermediate gear, to 
3,600 engine r.p.m. This, from Fig. 3, 
corresponds to about 58 m.p.h. Coup- 
ling slip at this engine speed would 
be about 3 per cent and gear losses 
about another 3 per cent, nett efficiency 
94 per cent and nett horse- 
power to back’ wheels 
about 94, 

Now assume the car to 
be put at the same hill on 
high gear, leaving the torque 
converter to do all the 
multiplication. Clearly, it 
will be operating on a point 
on the engine power curve 
where the torque is greater, 
and since the windage at a 
speed probably in the region 
of 35 m.p.h. will be negli- 
gible, it may be assumed 
that a multiplication of 
only 1:2:1 in the torque 
converter will suffice, 
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Fig. 5. Gear selector on steering wheel hub 


against the 1-44: 1 in the first case. 

From Fig. 2 it may be noted that a 
torque ratio of 1-2: 1 corresponds to 
an engine speed of 1,900 
r.p.m. and from Fig. | that 
an engine speed of 1,900 
r.p.m. on full throttle cor- 
responds to a car speed of 
about 35 m.p.h. only. To 
express it crudely, the epi- 
cyclic gear beats the torque 
converter by 23 miles an 
hour. The reasons for this 
are two: in the first place 
the torque converter inevit- 
ably assigns an engine speed 
of 1,900 r.p.m., at which 
speed the engine probably 
gives about 60h.p. only, 
while in the second place 
the torque converter is 
working at about 90 per cent 
efficiency as against 94 
per cent. 

It is interesting to note that the 
unfavourable result is not, in this case, 
primarily due to low efficiency of the 
torque converter: it results from the 
limitation of speed set by the torque- 
converter performance curve. Had a 
somewhat steeper hill been chosen, 
holding the vehicle down to lower 
speeds in both cases, there would 
have been less windage in the first 
case and the torque converter would 
have been working at a torque ratio 
of say 1-4: 1, at which the efficiency 
would have been about 84 per cent 
only. The relative performance of the 
torque converter would have been 
somewhat worse. 

While these calculations must not, 
on any account, be taken as anything 
but approximate, they give a clear 
indication of the value of incorporating 
a mechanical reduction in the auto- 
matic operation of the drive range: 
the intermediate gear of the Ford 
would, for example, be a godsend when 
towing one of the typical American 
“‘House-trailers”, weighing over two 
tons, in a hilly district. 

Fig. 4 shows the cooling curve for 
the transmission oil on a test corres- 
ponding to the towing of such a 
trailer up a 6 per cent grade. Rela- 
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tively better cooling might have been 
expected in the case of the low gear, 
since the converter would be working 
as a lightly loaded coupling and the 
fan blades on the converter body 
would have been revolving at a far 
higher speed. 

Before proceeding to a description 
of constructional details one or two 
points of general interest may be 
mentioned. In the first place it should 
be noted that Ford use a sequence 
of gear-selector positions, Fig. 5, 
different from the rest of the American 
industry. The parking position, in 


which the transmission is locked by a 
toggle-operated pawl, Fig. 6, engaging 
teeth cut in the epicyclic gear annulus, 


Fig. 6. Arrangement of parking lock 
comes on the left, followed by Re- 
verse, Neutral, Drive, and Low. One 
of the reasons for this change is that 
by placing neutral between drive and 
reverse, accidental 
reverse gear is less likely and a reverse 
inhibitor, as used on some other makes, 
is not found necessary. Another 
advantage claimed is that it is not 
necessary to go through a forward gear 
to engage reverse. Rocking between 
low and reverse, as insisted on in 
America for extricating a vehicle from 
snow, is claimed not ot be prejudiced 
by this arrangement. 


Torque converter 

As in all torque-converter trans- 
missions the body of the converter, 
Fig. 7, is flexibly attached to the engine. 
crankshaft. The stout pressed steel 
converter cover has the starter gear 
shrunk on it and has welded to its 
centre a small pressing having its 
forward end machined spherically to 


fit, as a centring spigot, in the bore of 


the crankshaft. Drive is transmitted 
by a thin steel pressing about six 
inches wide, bolted to the crankshaft 


flange and at its ends picking up six of 


the thirty-four ;}, in bolts which secure 
the converter pump body to the cover. 


engagement of 


Die-cast in aluminium alloy the 
pump body, Fig. 9, carries thirty one 
steel blades, each one having four ears 
fitting in die-cast recesses. A wire 
ring, sprung into an outer recess, 
keeps the outer ends of the blades in 
position, while a pressed steel torus 
ring fits on to two tabs on each blade, 
these being rolled over after assembly. 
The pump body has numbers of radial 
cooling ribs on its outer surface and 
is completed by a cast-iron hub, 
attached by setscrews and sealed by a 
rectangular section synthetic rubber 
ring, having a rearwardly extending 
sleeve. The outer surface of the sleeve 
takes the oil seal in the transmission 
case while its end is formed with 

two tongues to drive the 
front oil pump. 

The turbine assembly, 
Fig. 10, is based on a steel 
stamping, carrying thirty- 
three blades, each with four 
tabs passing through pierced 
slots and rolled over. A 
torus ring, similar to that on 
the pump member, com- 
pletes the blade assembly. 
The steel hub, secured by 
rivets, is broached to take 
the splined end of the 
transmission input shaft. 

The converter stator, Fig. 
11, is a die-casting, with 
thickened and rounded 
edges on the entry side 
and with a formed steel 
shroud ring sprung over 

the ups of the blades and joined by 
welding. To the broached bore of the 


omy 


Fig. 7. Air-cooled, three-element 


converter 


torque 
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stator is fitted the splined outer race 
of the sprag-type free-wheel, two snap 
rings giving end location. Lightly 
pressed in to the outer race are two 
shouldered rings lined with white- 
metal which take their running bearing 
on the inner race of the free-wheel, 
which is broached to fit on the cast- 
iron stator support attached to the 
transmission case. 

The converter assembly is com- 
pleted by three bronze thrust washers, 
the two of these coming on each side 
of the free-wheel being fairly thick 
and having radial holes through which 
takes place the circulation of fluid 
induced by the transmission oil 
pumps. 

The whole converter is enclosed in a 
housing, Fig. 13, attached to the engine 
crankcase and having a large opening 
at the rear, by which air enters, flowing 
to the centre and being flung out by the 
radial vanes on the converter pump 
body to emerge by another rearward 
opening on the right side of the 
vehicle. Internal diaphragms of 
pressed steel guide the air flow in the 
housing. This constitutes the only 
cooling, there being no external 
pipework and oil coolers, as on most 
of the other torque converters. 

A detachable cover plate gives 
access to the lower part of the front 
of the converter assembly, permitting 
the bolts securing the ends of the 
flexible driving plate to be removed, 
preparatory to removing the converter 
from the vehicle. It is possible, 
however, to remove the transmission 
without disturbing the converter or 
its housing, see Fig. 8. The input 
shaft, stator support and pump drive 
lugs slide out of their companion 
members as the transmission is with- 
drawn to the rear. The operation 
requires some care wher. replacing, 
since two sets of splines and two dogs 
have to be engaged almost 
simultaneously. 


Fig. 9. Converter pump blade assembly 
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Stator element 


Fig. 11 


Transmission 

The input shaft from the torque 
converter has, at its inner end, an 
integral flange with external teeth 
fitting into the internal teeth cut in 
the body of the front clutch, a snap 
ring securing the two parts together 
to form a unit. Made of cast-iron the 
front clutch body comprises the 
annular bore for the front clutch piston 
and a steady bearing on the primary 
sun gear shaft, through which the 
application fluid is supplied, sealing 
being, as in all other cases, by piston 
ring seals on each side of the feed 
groove. 

The front clutch, which locks the 
input shaft to the primary sun gear 
shaft, has three sintered bronze and 
two steel plates, applied by a slotted 
Belleville washer which acts as a 
multiplying lever and also as a power- 
ful withdrawal spring. The friction 
surface provided is not large, but it 
should be observed that this clutch 
is seldom engaged under torque and 
therefore demands little thermal capa- 
city. Full stall torque of 2-1 times 
engine torque can be handled, owing 


to the leverage multiplication, with 
less than 100 lb in? oil pressure. 

Teeth cut on a rearward extension 
of the front clutch body take the driving 
plates of the rear clutch, the driven 
plates fitting in a housing keyed to the 
secondary sun gear and forming also 
the drum with which the front gear 
band brake engages. 

There are four pairs of plates and 
the operating piston is larger than that 
of the front clutch; no multiplication is 
therefore necessary. It should be 
observed that the helical withdrawal 
spring is very stiff, as in the case of 
the front clutch. A stiff withdrawal 
spring has made unnecessary the 
automatic venting valves provided 


by other makers to eliminate clutch 
drag due to build up of centrifugal 
pressure in the clutch cylinders. 


Epicyclic gearing 

The primary sun gear, which is the 
smaller of the two, comes behind the 
secondary gear and meshes with 
narrow primary idler pinions; these 
meshing, in turn, with long secondary 
pinions carrying over to the secondary 
sun gear. Output is taken from a steel 
internal gear meshing with the second- 
ary pinions and secured to a toothed 
flange integral with the output shaft 
by a shoulder and a snap ring. The 
parking lock teeth are cut on the out- 
side of the internal gear ring. 

All teeth have 14 diametral pitch 
and a helix angle of 20 deg. They are 
made of high-carbon alloy steel, 
through-hardened and crown-shaved 
before hardening—the long pinions 
are shaved in two operations to suit 
the meshing positions of the two sets 
of gears with which they engage. 

The pinions run on needle roller 
bearings, two sets with a spacer ring 
being used in the long pinions. The 
pins are induction hardened, with the 
ends left soft for staking into the 
pinion carrier. 


Fig. 10. Turbine blade assembly 
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Fig. 13 


Cast-iron is used for the pinion 
carrier, which is made in two pieces, 
riveted together before final line- 
boring of the pin holes. The drum for 
the low and reverse band is integral 
with the pinion carrier, which also 
includes a spigot bearing running in a 
large diameter but short bushing 
carried by a pressed steel diaphragm 
lightly pressed into the middle of the 
transmission case. This support bear- 
ing removes from the running shafts 
the relatively enormous reactions from 
the low and reverse gear band which, 
unlike the system adopted in the 
well-known Wilson gearbox, has a 
single anchorage point only. 

Considerable end thrust is at times 
exerted on some of the running mem- 
bers by the helical angle of the teeth. 
This is taken care of by numerous 
bronze thrust washers, having radial 
grooves to assist lubrication. 

Since copious lubrication is inevit- 
ably available from the control system 
there has been no need to fit ball or 
roller bearings at any point except 
the planet pinions, a fact which makes 
possible a much more compact and 
cheap assembly than would otherwise 
have been possible. 

In Fig. 14, diagrams show the 
power path through the transmission 
in the various selected gear ranges. 
Students of epicyclic gear design 
should take particular note of the way 
in which the central support bushing 
previously mentioned relieves the 


Cooling air circuit 
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running shafts of 
bearing loads 
otherwise inevit- 
able from the 
reactions of both 
brake-band = an- 
chorages. 

Both gear 
bands have bond- 
ed linings; that 
for the rear band 
is 0-050 in thick, 
of semi-metallic 
material. The 
front band has to 
take only about 
one engine torque 
at converter stall 
point, its servo, 
including _ lever, 
can therefore be 
made as alumin- 
ium die-castings 
throughout. This 
servo, Fig. 16, is 
remarkable for 
having a double- 
acting cylinder, 
the release side 
having exactly 
double the area 
of the apply side 
—the importance 

of this is brought out in the description 
of the control mechanism. 

The rear servo, Fig. 17, is single- 
acting with a large cylinder and a 
stamped steel multiplying lever. Its 
band has to take about six times 
engine torque in reverse, so robust 
construction is essential. 

While converter housing and main 
transmission casing are of cast-iron, 
the rear extension, until defence 
requirements intervened, was of alu- 
minium alloy. The converter body 
and no less than nineteen smaller 
die-castings in the transmission valving 
and control mechanism are also of 
light alloy. The complete assembly 
then weighed 75lb more than the 
standard Ford three-speed synchro- 
mesh transmission. 


Hydraulic control system 

The excellent booklet issued by the 
Ford Motor Co., entitled “Operating 
principles of the automatic trans- 
mission”’ devotes eleven pages of small 
print and thirty diagrams to explaining 
the hydraulic control system without 
going into constructional details. The 
drawing of the control unit, Fig. 12 
is of interest as it reveals how, by a 
sandwich construction, cross-connec- 
tions are established without the need 
for pipework. 

About one and a half English gallons 
of special transmission fluid are re- 
quired to fill the system, most of this 
being in the converter body and the 


remainder in the pressed steel sump 
attached to the transmission casing. 
A change of fluid is recommended 
after 15,000 miles’ running. 

Two pumps, of the internal gear 
type, with crescent abutments, draw 
from the sump through gauze strainers 
and deliver through check valves to 
the control pressure regulating valve. 
The front pump is driven by two 
tongues on a_rearwardly-extending 
sleeve attached to the converter body; 
its gears are {in wide and run in a 
cast-iron casing. Those in the rear 
pump are of identical diameter but 
only ; in wide; they run in a die-cast 
aluminium casing closed by a steel 
cover plate, which is phosphate-coated 
to prevent scoring. 

The control pressure regulating 
valve can be described as a piston relief 
valve, limiting the control pressure by 
virtue of a coil spring. Neglecting, 
for the moment, other forces acting on 
the piston of the valve, a pressure of 
about 150 lb in? is established by the 
spring pressure alone. Movement of 
the piston allows excess oil to escape to 
the torque converter body. Return 
of the oil from the converter to the 
sump is controlled by the converter 
pressure regulator valve, which may 
also be described as a piston relief 
valve under spring load with additional 
counter-loading to be referred to later. 

Among the functions performed by 
the porting in the control pressure 


#) 


OAT ae: Rant 


BiGY fra 


Fig. 14. Power flow diagrams. From top to 
bottom : neutral, low gear, intermediate 
gear, high gear and reverse 
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Fig. 16. 


regulating valve is that of by-passing 
the delivery of the large front oil pump 
when the vehicle speed is sufficient 
for the rear pump to take over. The 
front pump is then relieved of the full 
control pressure of 75 to 150 Ib in? and 
has only to deal with the supply to 
the converter which varies from 20 
to 45 Ib in’. 

An important function of the con- 
verter pressure regulating valve is 
that of closing the return to the sump 
from the converter as the vehicle 
comes to rest and the engine is stopped; 
the converter is thus sealed and ingress 
of air prevented while the car is 
standing. 

Quite apart from the automatic 
shifting of the gears in the transmis- 
sion, it is found desirable to vary the 
control pressure according to the 
pressures required to hold in engage- 
ment the clutches and band brakes, 
which vary with throttle position and 
vehicle speed. Avoidance of power 
wastage by excessive demands on the 
oil pumps is one consideration, equally 
important is the avoidance of forceful 
engagement of clutches and brakes 
when the torque to be transmitted does 
not demand this. 

A valve, called the throttle valve, is 
connected to the accelerator in such a 
way as to increase the oil pressure 
passed by it as the engine throttle is 
opened. This throttle pressure is 
passed through a modulator valve 
operated on by oil under control of the 
manual valve which selects drive 
range, low range or reverse. The 
effect is that in drive range the throttle 
pressure is reduced somewhat by a 
spring, while in low and reverse the 
throttle pressure passes through the 
valve at its full value, appropriate to 
the much greater pressures required 
to hold the low and reverse gear band 
under the abnormally high torque. 


Front band servo 


Throttle pressure, thus modulated, 
passes to one end of the compensator 
valve, where it is opposed by governor 
pressure developed, in proportion to 
the square of the vehicle speed, by a 
centrifugal governor, Fig. 19, on the 
transmission output shaft. This may 
be described as a piston reducing 
valve whose regulating force is the 
centrifugal force acting on the piston 
mass, which slides radially in a die 
casting bolted to a stamping sur- 
rounding the output shaft of the trans- 
mission and having a counterweight 
integral with it to balance the mass 
of the governor valve assembly. 

By suitable porting the compensator 
valve strikes a balance between throttle 
and governor pressures and supplies 
oil at compensator pressure to a land 
on the control pressure regulator 
valve which acts in opposition to the 
spring, thus reducing the control 
pressure, by varying amounts, below 
the 150 lb in? which would other- 
wise obtain. 


The drive range 

When the selector lever is moved 
into the position marked Dr, as in 
Fig. 15, the manual valve is moved 
so as to admit controlled pressure 
to the front clutch, by way of the rear 
groove on the floating banjo on the 
output shaft. Pressure is also supplied 
to the apply side of the front band 
servo. The converter is thus con- 
nected to the small sun wheel of the 
epicyclic gear, while the large sun 
wheel is held stationary, giving inter- 
mediate gear, with a reduction between 
converter and output shaft of 1-48: 1. 

Pressure is at the same time 
connected to the line feeding the rear 
clutch, but the passage is stopped by 
the shift valve which is held in position 
by a spring. One end of this shift 
valve is connected to throttle pressure 


Fig. 17. 


Rear band servo 


and the other end to governor pressure. 
As the car speeds up on intermediate 
gear, the governor pressure builds up 
until it overcomes the spring and the 
throttle pressure. 

The shift valve then moves, ad- 
mitting pressure to the rear clutch 
and to the release side of the front 
band servo piston. This has double 
the area of the apply side so that the 
band is forcibly released in spite of 
the fact that the apply pressure is 
still on. The arrangement is more 
subtle than might at first appear, since 
it permits the clutch being engaged 
before the band is released but does 
not allow more than about 35 per cent 
of the maximum grip to be applied 
to the two simultaneously. Drive to 
the back wheels, therefore, need never 
be interrupted during an automatic 
change into high gear, yet there is no 
possibility of a momentary ‘‘lock-up” 
of the transmission. 

It will be noted, since throttle 
pressure is a factor in controlling the 
shift valve, that a change up will take 
place much earlier on light throttle. 
If the accelerator is held hard down, 
the car stays in intermediate gear up 
to about 62 m.p.h. In spite of the 
interaction between high gear clutch 
and intermediate gear band above 
described, it is found that a little 
roughness due to simultaneous engage- 
ment can be detected when changing 
on light throttle. A valve, termed the 
front servo apply regulator valve, is 
therefore introduced which reduces, 
according to throttle pressure, the 
apply pressure existing in the front 
band servo at the time of the upchange. 
Release of the band thus occurs a 
little earlier than would otherwise be 
the case. On full throttle this reduc- 
tion does not take place, since it 
would result in momentary engine 
racing. 
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Fig 18 


Compensator press 


Yet another refinement is applied 
to the change from high to inter- 
mediate, designed to prevent a too 
rapid engagement of the intermediate 
gear band when the transmission 
automatically shifts to intermediate 
at low speeds and light throttle opening 
This, if not prevented, would cause a 
slight but disconcerting overrun 
snatch. A valve, called the 3-2 valve, 
obstructs the release fluid passage 
from the front band servo on light 
throttle openings, being operated by 
the throttle pressure. On full throttle, 
however, this valve leaves the psasage 
wide open to prevent engine racing on 
the change-down. 

In normal driving, with moderate 
throttle openings, the car changes into 
high gear fairly early and stays there 
at reasonably high speeds, even with 
full throttle. Should, however, the 
driver wish to change down at, say, 
50 m.p.h. he can do so by pressing the 
accelerator past a spring-loaded detent 
This operates the downshift valve 
which, by directing control pressure 
to the spring side of the shift valve, 
overcomes the relatively high governor 
pressure. This will operate up to 
58 m.p.h., while at 63m.p.h. the 
transmission, if still running in inter- 
mediate, is forcibly changed to high no 
matter what the accelerator position 
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The Low range 
With the selector 
placed in the L 
position, the man- 
ual valve admits 
control pressure to 
the front clutch 
and the rear band 
servo, giving a re- 
duction of 2-44: 1 
between converter 
and output shaft. 
It will be re- 
membered that it 
was found conveni- 
ent to use the same 
passage to take fluid 
from the manual 
control valve to the 
front clutch and 
the front servo. 
Unless additional 
precaution was 
taken this would 
mean both band 
servos being in 
operation at once, 
leading to danger- 
ous “lock-up ” 
strains in the epi- 
cyclic gearing. An- 
other valve, called 
the transition valve, 
takes care of this 
contingency. 
Actuated by the 
rear servo apply 
yressure, the transition valve closes 
the line to the front servo, preventing 
front band application. To further 
prevent ratio change in low, control 
pressure is not directed to the shift 
valve. Once the transmission is in 
low range, the ratio will not change 
unless the selector is shifted to another 
Pp ys1ti0Nn. 

Yet another valve is the low regu- 
lator valve which regulates the control 
pressure applied to the rear band 
servo according to throttle opening. 
Chis prevents the violent overrun 
snatch which would otherwise occur 

the selector were moved to L at, 
say, 25 m.p.h. with shut throttle. 

When the selector lever is moved to 
the reverse position, the manual 
control valve directs control pressure 
through the low regulator valve, which 
regulates the pressure to the rear servo 
applying the rear band, in the same 
manner as for low range. At the same 
time control pressure passes through 
the shift valve to the rear clutch and 
to the release side of the front servo. 

The last valve to be mentioned is 
called the low inhibitor valve. It 
prevents the transmission from shifting 
to low range when the selector lever is 
moved to L at road speeds above 
27 m.p.h. The valve is actuated by 
spring and governor pressure. At 
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S Output shaft 
T Governor valve 


L Control pressure 
M Governor pressure 


Fig. 19. Governor valve 

speeds above 27 m.p.h. the governor 
pressure closes the low inhibitor valve, 
blocking the rear servo apply line. 
With no pressure in the rear band line, 
the transition valve will not shut off 
the front band apply pressure. The 
result is intermediate ratio instead 
of low. 


Metal Films on Glass 


HEN in dry weather the glass 


windows of instruments are 
cleaned, they may accumulate a charge 
of static electricity that can lead to 
false readings. This problem was 
brought to the National Physical 
Laboratory and, in the subsequent 
research into means of avoidance, a 
method of coating glass with a thin, 
transparent film which will conduct 
electricity has been developed. 

The layer on the glass is an 
extremely thin one of an oxide of 
metal. Not all metals produce trans- 
parent oxide films, but one which has 
given good results is tin. It can be 
deposited very evenly on the glass by 
techniques which are already well 
understood in industry. The glass is 
then heated to near the softening point 
and cooled again. The tin oxidizes 
and becomes transparent. Finally the 
film is washed in water and dried, a 
step which increases its conductivity. 
After this it is hard, inseparable from 
the glass surface, and is resistant to 
chemical attack. 

Visibility through the glass is 
reduced by the metal coating by an 
amount which is negligible for all 
practical purposes. 

Enough current can be _ passed 
through it to keep the surface of the 
glass so hot that it is impossible for ice 
and snow to form on it er for condensa- 
tion to make it misty. In practice the 
film would be sandwiched between two 
layers of glass. The process is being 
patented. (2003) 
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MECHANICAL HANDLING 


fn Important Exhibition at Olympia 


ROM June 4th to 14th the third 

Mechanical Handling Exhibition 

will be held at Olympia. This is 
an event that production engineers, 
and more particularly those concerned 
with the handling of materials, should 
not miss. Some 170 firms will be 
exhibiting many different types of 
équipment. The exhibits will include 
conveyors, elevators, hoists, stackers, 
fork lift trucks, industrial trucks and 
ancillary equipment. 

Efficient handling of materials, even 
within a single organization, usually 
entails the employment of mechanical 
handling equipment of many different 
types. Frequently, it is a matter of 
great importance that the correct type 
be chosen, but this is not always easy. 
At this exhibition, engineers will have 
a good opportunity of comparing the 
advantages and_ disadvantages _ of 
different types of equipment for specific 
purposes. Furthermore, they may well 
find that their attention is drawn to 
equipment they had not considered but 
which may be extremely suitable for 
the purposes they have in mind. This 
educational aspect of the exhibition is 
not unimportant. 


Trucks 

In the automobile industry much 
movement of material is necessarily 
carried out by trucking. This industry 
was one of the first to make wide use 
of fork lift trucks and many such trucks 
will be exhibited. Ransomes, Sims and 
Jeffries, Ltd., Orwell Works, Ipswich, 
Suffolk, will show a range of battery- 
operated fork lift trucks of capacities 
varying from 10 cwt at 15 in centres to 
2 tons at 18 in centres. Diesel fork lift 
trucks of 2,000 1b and 5,000 lb capacity 


will be exhibited by Coventry Climax 
Engines Ltd., Waiddrington Road, 
Coventry. This company will also show 
the F TX lift truck of 10,000 Ib capacity. 

An interesting development will be 
shown for the first ume by Conveyance) 
Fork Trucks Ltd., Liverpool Road, 
Warrington, Lancashire. It is a fork 
truck with a_ fully-automatic turbo 
drive, has neither clutch nor gearbox 
and has only three driving controls. 
The capacity is 6,000 1b at 20 in load- 
centre with a lift height of 12 or 14 ft. 
Electrically-operated, pedestrian con- 
trolled fork lift trucks will be exhibited 
by Lansing Bagnall Ltd., Kingsclere 
Road, Basingstoke, Hants. The small 
size and low unladen weight of these 
trucks make them suitable for use in 
multi-storey buildings. 

For many applications of material 
handling within a factory, some type 
of truck other than fork lift is desirable. 
For some applications, a power-oper- 
ated tractor for moving heavy loads will 
be emploved, while for others the best 
solution is to use a manually-operated 
truck. Where the distances to be moved 
are short and the loads not too heavy, 
a manually-operated truck will generally 
show the greatest economy. For this 
class of work, The Yale and Towne 
Manufacturing Co., Willenhall, Staffs., 
have developed a hand pallet truck that 
is particularly suitable for use in stores 
in conjunction with fork lift trucks. It 
is also convenient for loading road 
vehicles. Where the movement distance 
is greater, the products of Harborough 
Construction Co. Ltd., Harbilt Works, 
Market Harborough, Leicestershire, 
may prove suitable. They include a 
pedestrian-controlled electric truck and 
a rise-and-fall platform truck. The 


a one-ton payload and is 
operated by a 24V_ traction-type 
battery. It is fitted with a vertically- 
mounted 2h.p. motor and has a drive 
unit comprising a_ totally-enclosed 
worm reduction and final chain drive 
to the front wheels. 


former has 


Conveyors 

It is extremely difficult, in fact almos: 
impossible, to give an adequate display 
of factory conveyors in the limited 
space that 1s available for any one 
manufacture. Nevertheless, quite a good 
conception of what conveying equip- 
ment 1s available will be possible. For 
example, Fisher and Ludlow Ltd. 
Matenals Handling Division), Bordes- 
ley Works, Birmingham, 12, will show 
the whole of the Flow range of 
handling equipment. It will all be at 
work. The well-known pressed steel 
unit-construction Flowline belt con- 
veyor will be demonstrated. In addition 
to the normal horizontal conveyors, 
special purpose equipment will also be 
exhibited. This will include a return 
belt device, inclined sections, inverse 
bends and converter units. There will 
also be a special purpose Flowline con- 
veyor with protected drive and tension 
units and timber troughs. This is 
designed for use under conditions for 
which steel construction would be un- 
suitable. Other Fisher and Ludlow 
exhibits include a Flowlink universal 
overhead chain conveyor with standard- 
ized universal fittings; a Flowlink con- 
veyor as a combination of overhead 
and carousel types; and a Flowlink 
carousel conveyor incorporating special 
automatic loading and_ discharging 
features. 

Many 


important developments in 





mechanical handling have been initiate 
by Geo. W. King, Litd., Hartf 
Works, Hitchin, Herts. For example 
they recently installed in the new 
assembly factory of Austin Motors Ltd., 
a Dual-Duty conveyor system whicl 
uses the Hollerith punched card syster 
for selection. A model will be exhibit« 
to demonstrate the principles employed 
New  light-type Power-Pulled 
Dual-Duty overhead conveyors wil 
also be shown working. A_ work 
floor-level conveyor with interlacing 
slats will also be shown. 

Engineers concerned with the move 
ment of light loads will find intere 
equipment on the stand of Telefl 
Products’ Ltd., Conveyor  Divisior 
Uphall Road, Ilford, Essex. Three 
types of conveyors will be shown. One 
is a dual directional chain unit in the 
form of a slat conveyor; the second 
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overhead cable conveyor; and the third 

Teleflex torsion conveyor. ‘These 
equipments are capable of carrying 
loads varying between 15 and 100 lb/ft, 
iccording to type. Teleflex remote con- 
trols in their application to industrial 
purposes will also be shown. 

Ihe 


will be 


examples given here of what 
exhibited are far from being 
comprehensive for trucks and con- 
veyors. They are merely intended to 
give some slight idea of the wide range 

equipment that will be shown in 
these two ranges. Other types of equip- 
ment of interest to engineers in the 
1utomobile industry may perhaps not 
be so much in evidence, but there is 
ittle doubt that no matter what the 
materials handling problem, there will 
be some suitable equipment on show 
t this exhibition. 

Finally, we would draw attention to 


the Convention which is concurrent 
with the Exhibition. So far as the auto- 
mobile industry is concerned we would 
draw attention to the following 
papers : — 
Thursday, Sth June, 2.30 p.m. Foundry 
Mechanization. J. Bain, A.M.1.Mech.k. 
Saturday, 7th June, 11 a.m. Materials 
Handling and the Production En- 
gineer. ‘T. W. Elkington, M.1prod.e. 
Monday, 9th June, 2.30 p.m. Mechan- 
ical Aids in Industry (Mechanical 
Handling Equipment for Smaller 
Works). K. B. Warwick, A.M.I.Mech.E. 
Thursday, 12th June, 2.30 p.m. Motion 
Study Applied to Mechanical 
Handling. L. W. Bailey, F.R.Econ.s., 
A.M.1.Prod.E. 
Friday, 13th June. Mechanical Aids 
Team speaking on histories 
arising from their report 


case 


COMBUSTION IN PETROL ENGINES 


HE combustion chamber deposit 

which are formed after continued 
operation of petrol engines normally 
reach an equilibrium thickness owing t 
flaking off. Carbonaceous in natu: 
with unleaded fuels, they also contai: 
with leaded fuels a substantial propor 
tion of inorganic lead compounds. ‘Th: 
are not generally thick enough to cau 
operational difficulty but substantiall 
increase the octane requirement of 
engine. In IJndustr. Engng. Chem 
December 1951, E. C. Hughes and 
others describe an investigation mad 
to determine whether such increa 
arises from an undesirable catalytk 
effect on combustion rather than, 
hitherto believed, from an_ insulatins 
effect of the deposits. 

Laboratory tests were made 
cover compounds that would inhit 


to dl 


the catalytic action of surfaces of the 
type in question. The activity was in- 
esugated of certain solids on the oxida- 
ion of n-heptane. Surfaces including 
porcelain rings, iron oxide, lead oxide, 
lead borate and lead bromide promoted 
oxidation between 371 and 427 deg C. 
Surtaces of lead sulphate, lead chloride 
nd the oxides of boron and silicon had 
ittle effect or inhibited the oxidation 
f n-heptane at all temperatures. Engine 
were then made to study the 
influence of selected compounds on the 
catalytic effect of deposits with: (1) a 
modified F-4, single cylinder, aviation 
fuel knock-rating engine, and (2) a 
tandard 1942 Chevrolet private car 
engine 

The control showed, in the 

tane number requirement for knock- 
rapid which 


tests 


test 


operavion, a rise 


levelled off after 80 hr at 12 units above 
that of the clean engine. With the boron 
additive, the levelling-off occurred at 
only 4 units above the octane require- 
ment of the clean engine. Discontinuing 
the additive after 100 hr gave a gradual 
increase of 9 more units over a further 
period of 60 hr, Other tests showed that 
five out of six boron compounds had a 
similar effect. A concentration of 3 ml 
per gallon was found necessary; in the 
case of an already existing active deposit 
the effect of the additive was very slow. 
Tests with silicon compounds and lead 
sulphate are also reported. 

The general results are taken to sup- 
port a catalytic rather than a thermal 
conductivity theory as an explanation 
of the increase in octane requirement 
caused by deposits. (M.I.R.A. Abstract 
No. 5732.) 


GAS TURBINE TRUCK TESTS 


N an S.A.E. Preprint, October 29-31 

1951, H. C. Hill reports that in over 
a year of road tests a standard Ken 
worth truck fitted with a_ Boeing 
175 h.p., two-shaft, gas turbine unit has 
covered 15,000 miles with a gross load 
of 68,000 lb. The absence of throb and 
cylinder explosions, good “ staying’ 
qualities, good response to the acceler- 
ator pedal and reduced number of 
gears, all combined to give very satis 
factory driving conditions. Road pet 
formance with seven gear 
approximately equivalent to that of 
200 h.p. Diesel engine with twelve gear 
steps. The gain is attributed to reduced 
power expenditure on cooling | 
drive, water pump drive, and 
cleaner and exhaust losses, as well as 
to better utilization of peal 
performance. 

With an air 


steps wa 


inlet silencer and 














xcoustic muffler on exhaust stacks, the 
noise level is lower than in standard 
Diesel trucks, and is capable of further 
reduction. Consumption and deteriora- 
tion of the lubricating oil are negligible 
nd the engine js insensitive to the type 
oil used. Fuel consumption, at 
| m.p.g. compares unfavourably with 
the 3 to S5m.p.g. of modern Diesel 
trucks. Improvement in consumption is 
believed possible by: (1) reducing 
drive-line and transmission losses, (2 
reducing engine installation losses, (3 
taking fuller advantage of the turbine 
weight saving, (4) raising the thermal 
efficiency. In addition, cheaper fuel may 
employed 
Major difficulties 
olved by improved design included 
problem of rubbing — contact 
between the turbine blade tips and the 
hroud, and blade damage due to 


encountered and 


objects carried by the gas 
Numerous failures of the 
blades were found to be caused by 
blade and disc vibration, and were 
eliminated by adjustment in design and 
fabrication to raise their natural 
frequencies of vibration. One type of 
blade cracking was the result of exces- 
sive thermal stress accompanying rapid 
acceleration, and necessitated increasing 
the idle to full throttle accelerating 
time from three to five seconds. 
Extensive research has produced a 
burner liner which will operate for 
200 hr without any attention and con- 
siderably longer with minor mainten- 
ance. Difficulty has been experienced in 
balancing the nozzle area whenever 
wheel or nozzle replacements were 
required. Specially developed acces- 
sory equipment is described and illus- 
trated (M.I.R.A. Abstract No. 5637.) 


foreign 
stream. 
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JIGS AND FIXTURES 


Principles of. and Recent Development in, the 
Universal System 


“Wharton” 


SYSTEM of units from which 
A sss jigs and fixtures may be 

simply and rapidly assembled, 
provided it is adaptable and permits 
the ready, accurate and rigid locating of 
components to be machined, has many 
advantages. The type of fixture best 
suited to a component can be found, 
by trial, far more quickly than by the 
use of skilled labour in preparing 
drawings. Costly tool-room methods 
of manufacture, and consequent delay, 
are avoided. The jigs and fixtures can 
be adjusted to compensate for wear on 
dies and patterns, or for modifications 
in design; and can be prepared to suit 
any machine in accordance with 
machine-loading requirements. Pro- 
duction in quantities too small to 
justify the construction of normal jigs 
and fixtures can be expedited with 
economy. 

Prototypes can be produced under 
actual shop conditions, and the 
assemblies can be used for production 
until permanent fixtures, if required, 
have been prepared. Sometimes, the 
very facility with which jigs and 
fixtures can be assembled, by unit 
tool methods, allows greater latitude in 
the stocks of parts required to be 
carried. Where a variety of require- 
ments are met, capital charges are low 
because the constructional units or 
elements are interchangeable. 

The “ Wharton” universal jig and 
fixture system of Wharton and 
Wilcocks, Ltd., 20, Bull Plain, Hertford, 
possesses the above advantages. Loca- 
tional accuracy is ensured by the use 
of tenons and tenon slots, and by 
accurately made elements: the toler- 
ance on all major dimensions is 
0-0003 in and on squareness is 0-0006 
in/ft. Rigidity is served by the use of 


Fig. 1. Compound angle fixture built up from Wharton units 


tlat-headed bolts sliding in tee slots 
and passing through the elements 
themselves; by the accuracy with 
which the elements fit together; and 
by their design and material. Nickel- 
chromium steel is used for tee bolts 
and clamps; Meehanite cast iron for 
the baseplate machined from the solid, 
seasoned and ground; and steel for 
other elements, the wearing parts 
being case-hardened and_ ground. 
Across the junction of vertical tee slots 
in two elements, interlocking tenons 
may be inserted and secured by Allen 
screws to give rigidity and ensure 
alignment of the elements. For sim- 
plicity, the sides of the tee slot, where 
it is provided for bolting purposes, 
serve as tenon slot for locating pur- 
poses. The external size of the 
elements is so co-crdinated with the 
standard spacing of tenon slots and tee 
slots that elements in adjacent slots 
abut perfectly. In the rectangular 
baseplates, slots are spaced at unit 
intervals in one direction and at a 
whole-number multiple of this interval 
in the other. 

Stop elements are the principal 
means of building the structure of a 
jig or fixture. They take the thrusts 
and stresses. Increased rigidity can be 
provided by one or more stop thrust 
elements abutting against any side of 
a stop element or against each other. 
They themselves are bolted down 
either in the same tee slot as the stop 
element or in an adjacent slot. One 
thrust element per stop element 
suffices for the machining of high- 
tensile steel by negative-rake tungsten- 
carbide-tipped tools. 

Variation in the position of the 
elements on the baseplate is obtained, 
in one direction, by movements of the 


elements along the baseplate slots, and, 
in the direction of right angles to this, 
by choice of slot or by use of frame 
elements (having on the underside a 
tenon to fit the baseplate, and, on the 
upper face, a tee slot at right angles 
to the tenon). The stop elements them- 
selves have horizontal and vertical tee 
slots. Vertical location is determined 
by the height of the stop elements or 
columns of stop elements selected, by 
the position of the tee slots used for 
locating purposes thereon, and, within 
finer limits, by rectangular height 
elements graduated in tenths of an 
inch, and shims permitting increments 
of 0-005in, or by circular height 
elements giving vertical increments of 
0-001 in. Square height elements are 
available as extras, but are not included 
in the basic outfits. 

Other forms of frame elements 
include frames for extending the face 
area of the baseplate, and frames 
which can be bolted to, and located in, 
the vertical tee slots of stop elements, 
providing a variable height location in 
that the frame itself has horizontal tee 
slots in its top and bottom faces. The 
underside may be supported by height 
elements. 


Angular settings 

An important development in the 
system is the inclusion, in the basic 
outfit, of angular setting units, the 
circumference of whose circular bases 
are graduated in degrees. Their under- 
sides are slotted to take either loose 
tenons fitting tenon slots in the sides 
of stop elements or tenon adaptors 
fitting slots in the baseplate. The upper 
portion of the angular setting unit 
rotates in the bore of the lower portion, 
and itself carries a tenon slot for 


Fig. 2. Angular milling fixture showing clamping methods 








Fig. 3. 


mounting purposes. These units can 
be used singly, or in pairs, braced by 
angle strap or clamp plates. 

Fig. 1 shows how two angular setting 
units A can be used to give a simple 
and a compound angular setting to tw 
stop elements B. Fig. 1 shows also < 
swivel studholder (hook-clamp and 
swivel) C which, attached to the base- 
plate, takes a stud that can be fitted at 
the angle required for attachment t 
the angular clamp plate supporting the 
stop element positioned at the simple 
angle. The stop element at a com- 


pound angle is anchored to the base 


through a clamp, universal joint D, 
and jackwedge (for parallel height 
adjustment) resting on height elements 
Because of the compound angle, the 
centre line through the vee element at 
the top left in Fig. 1 is not quite 
parallel with the tee slot across the 
right-hand end of the baseplate. Cor- 
rection for this compound-angle mis- 
alignment may be made at the angular 
setting unit shown at E in Fig. 1. 


Location by external diameter 

For locating components from their 
external diameters the vee principle is 
used. The vee elements provided may 
slide in horizontal or vertical slots of 
other stop elements. These vee 
elements cover ranges of diameters up 
to 2in. There are also vee blocks 
designed for use with rectangular 
height elements and to take up to 3 in 
diameter. Pairs of half-vee elements 
can be used for locating any diameter, 
the half-vees being set apart at the 
appropriate distance for the diameter 
to be accommodated. 

Bore location is effected by means of 
a datum at which a ring or pin, turned 
by user to fit the bore, can be mounted 
The datum is provided by a short, 
ground cylinder, known as a location 
unit spigot. It may be either 1 in or 
1} in diameter, and has a tenon on one 
end so that it may be fitted to the tee 
slot of a stop element or baseplate 
A bolt is passed through the centre of 
the spigot to hold the ring. For small 
diameter bores, a special location unit 





Showing the application of Whartor 
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sine bar elements 


idaptor can be screwed in to the base 
f the location unit. The adaptor itself 
is a No. 1 Morse taper } in diameter 

which the locating pieces made by 
are screwed. The combined 
location unit plus the 


use! 
depth of the 
idaptor is 1 in. 


Clamping 
Close consideration has been given 
the means for clamping components 
for machining. For milling processes, 
ck screws are supplied for use in 
njunction with jack bodies or clamps. 
here are pillar-jack screws, 
otted clamps, swing-over clamps and 
guides. There are jack-wedges 
nd the equipment shown in Fig. 1 for 
ipporting stop elements at simple and 
ympound angles. Fig. 2 shows an 
ngular milling fixture with a clamp A, 
clamp plate B, and a clamp heel C. 
Clamp heels are made in both brass 
ind steel, with or without extension, 
ind may be screwed to the clamps. A 
ball-ended clamp heel located in a 
ocket screwed into a plain clamp is 
required for clamping components on 
ingular faces 
Bush holders for drilling and boring 
perations may be of either split-grip 
solid-end type. Split-grip holders 
ave bores to take British Standards 
press-fit bushes. A set-screw is used 
to tighten the grip. Solid-end bush 
holders are designed to take slip 
bushes. The face is tapped to receive 
in anchor pin. Each type of bush 
holder has a slotted shank for bolting 
purposes and slides in a sliding base 
that is attached by tenons to the slot 
an angle strap or other element. 
Mountings can be doubled. An 
anchor plate is attached at the end of 
the bush holder remote from the bush, 
nd endwise locking, or fine position- 
ing, of the bush holder is by locking 
nuts on studs passing through the 
anchor plate. To allow the bush holder 
to be swung clear for loading and 
unloading components, a hinged slid- 
ing base is available. If holes have to 
be drilled at close centres, two or more 
hinged mountings can be used, so that 


also 


also 


Fig. 4. A fixture for drilling holes at close centres 


only one is in the working position at 
any one time. 


Additional equipment 

There are several items of equip- 
ment that are not supplied with the 
basic outfits. They include sine-bar 
equipment, see Fig. 3, for accurate 
angular settings. In Fig. 3 a hinged 
sine bar is shown at A, a clamp adaptor 
at B and a stop at C. There are also 
knife holders for positive endwise loca- 
tion of bush holders on the knife-edge- 
in-slot principle. This arrangement is 
shown in Fig. 4, which is a drilling 
fixture designed for drilling holes at 
close centres. The component is shown 
at A, a cam clamp at B, the bush holder 
at C and the knife holder at D. Other 
extra equipment includes a circular 
table for mounting on a standard base, 
or on the back plate of a lathe. It is 
graduated round the circumference to 
facilitate accurate indexing. 

Wharton units are supplied in three 
series, of which the medium size with 
isin and in slots is the most 
popular. Large and small series have 
Lin and in, and in and % in 
slots respectively, so that the medium 
series is partially interchangeable with 
both the others. The complete range 
of elements is great enough to provide 
for the assembly of almost any type of 
jig or fixture. 


Radioactive Isotopes 
A HANDBOOK published by the 

U.S. National Bureau of Standards 
contains the best advice currently 
obtainable on the minimal precautions 
to be taken in the disposal of the 
isotopes phosphorus-32 and iodine-131. 
Presuming that disposal will be by 
sewer it considers permissible concen- 
trations to ensure the safety of 
sanitation workers in particular and 
the community in general. Priced at 
10 cents, copies of this publication 
(Physics H49) are obtainable from the 
Superintendent of Documents, U.S. 
Government, Printing Office, Wash- 
ington 25, D.C. (1994) 
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4°] LITRE COMMER ENGINE 


{ Vertical OHV. Unit for the Superpoise Range 


HORTLY before the 
S War, the Superpoise 

range of vehicles, 
powered by a 4,086 cm®* 
side valve engine, was intro- 
duced by Commer Cars 
Ltd. of Luton, and remained 
in production until last 
year. In 195] improvements 
to this range were an- 
nounced. These included 
some alterations to the 
chassis, but the most outstanding 
modification was the incorporation of 
a new vertical, six cylinder, overhead 
valve engine of 4,139cm* capacity. 
As before, a Perkins diesel unit can be 
installed as an option. 

The new Superpoise engine is a 
development from the 4,750 cm* six 
cylinder O.H.V. underfloor unit, de- 
scribed in the February 1949 issue of 
Automobile Engineer. Many of the 
components are common to both 
engines, and a number of the crankcase 
machining operations are identical. 
An increase, as compared with the 
side valve unit, of 7 per cent in b.h.p. 
and 14 per cent in torque has been 
effected. Another improvement over 
the earlier Superpoise engine is the 
employment, as in the underfloor unit, 
of a seven bearing crankshaft. 

So far as general layout is concerned, 
the engine is fairly conventional. At 
the rear, in a cast iron pot-type 
housing, is an 11 in diameter Borg and 
Beck 11A6 clutch. The housing is 
bolted to the crankcase by two set 
bolts at the top, and six nuts and 
bolts at the sides. Access to those at 
the sides is from the inside, so that the 
crankshaft, flywheel and clutch must 


- 


When the engine is installed in the vehicle, the coil is mounted 


on the scuttle 


SPECIFICATION 


Number of cylinders 6 
Bore and stroke 
Swept volume 
Compression ratio 
Maximum b.h.p. 
Maximum b.m.e.p. 
Maximum torque 
Crankshaft . . 
Valves 
Carburettor 


34 in « 43 in (88-9 mm 
252-6 in’ (4,138 cm 
6-48: 1 

85 at 3,200 r.p.m. 

120 Ib in* at 1,200 r.p.m. 
2,400 Ib-in at 1,200 r.p.m. 


Overhead, push rod 


Solex 35AIP 


be assembled as a unit into the engine 
after the housing is fitted to the 
crankcase. A two-piece pressed-steel 
cover is bolted to the lower face, and 
integrally cast brackets form the rear 
engine mounting. The Lucas M45G 
starter motor is bolted on the right- 
hand side. A dowel is screwed into 
the front face of the housing on the 
left-hand side. It can be reversed 
and engaged in holes in the flywheel 
to set the engine for timing. 

Also on the right-hand side, but 
approximately mid-way along the 
crankcase wall, is the ignition contact 
breaker and distributor, with its 
centrifugal and vacuum-controlled 
automatic advance and retard mechan- 
ism. The unit is supplied through a 
Lucas B12L-O coil mounted on the 
scuttle. An oil level dipstick is 
carried in a boss low down on the 
crankcase wall. Three pressed-steel 
tappet covers are bolted to the 
cylinder block, and on the rear one 
is welded the engine breather pipe. 
The engine ventilation system is 
completed by another pipe, from the 
top of the rocker cover to the air intake. 
Above the tappet covers are the spark 
plug bosses recessed into the 


111-1 mm 


7 bearings. Integral balance weights 
operation 


cylinder head. 

On the left-hand side 
are the manifolds and car- 
burettor. Below _ these, 
bolted to the crankcase, is 
a full-flow A.C. oil filter 
which is a fairly recent 
addition and is not in the 
illustration of the general 
arrangement. To the rear 
of the filter is a water jacket 
drain cock, and in front of 
it bosses are provided for the bolts 
securing the pivot bracket for the 
Lucas C45 PV-4 dynamo, and for the 
engine mounting brackets. The dyna- 
mo is driven, together with the 
fan and water pump, by the usual 
triangulated V-belt drive. The water 
pump is bolted to the front end of 
the cylinder head. 


Cylinder block and crankcase 

The integral cylinder block and 
crankcase is of cast iron. There are 
five crankcase webs which, together 
with the front and rear end walls, 
support the crankshaft journal bearings. 
To the right of these, bosses in two 
of the webs and in the end walls 
carry the four camshaft bearings. With 
such closely spaced webs it is un- 
necessary to incorporate any further 
ribbing to stiffen the crankcase walls 
that extend to a level 3} in below the 
axis of the journal bearings. In this 
crankcase, long enough to accommo- 
date a seven-bearing crankshaft, there 
is ample water jacket space around 
each of the cylinders, the walls of 
which are } in thick. The minimum 
space is }in, and that between the 
centre pair 1%3in. The cylinder 


A dowel, screwed into the flywheel casing, may be reversed to 
locate the flywheel for timing the engine 


H 





bores are not finished with chromium 
as were those in the earlier underfloor 
engines. 

At the rear of the unit is a flange 
for the clutch housing. On the front 
end of the crankcase, the oil seal is 
formed by a machined face to which 
is bolted a front engine plate, | in 
thick, and the pressed-steel timing 
cover, both joints being made with 
Oakencork washers. 

Lateral location of the cast iron 
bearing caps is effected by recessing 
them {; in into the webs and end 
walls of the crankcase. To ensure 
assembly the correct way round, their 
recessed flanges are a different thick- 
ness on each side. All on the right 
are flush with the lower face of the 
web while the thicker ones on the 
left project below it. In addition, their 
$in diameter En 16T studs, used in 
conjunction with self-locking nuts, are 
asymmetrically positioned about the 
axis of the bearings. 

At the front bearing cap, the oil 
seal is formed by a cast iron bridge- 
piece secured to the cap by counter- 
sunk set screws. On each end-face 
of the bridge-piece there are diagonal 
grooves in which seat cork strips to 
bear against the sides of the housing 
in the crankcase. The ends of the 
grooves are respectively at the front 


Engine general arrangement, longitudinal section 
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face and the sump _joint-washers. 
At the rear bearing cap a similar 
type of seal is used. The abutting 
faces, however, are assembled with 
shellac, and hard felt sealing strips 
are employed. This type of strip has 
been found necessary because the cork 
ones are liable to shrink in store 
and, of course, there must be no 
possibility of even a slight leakage 
of oil into the clutch housing. 
Vandervell D2 Bimetal, steel-backed 
micro-babbit, journal bearing shells 
are fitted. They are located axially 


and held against rotation by means of 


tongues pressed out at the abutting 
face of each half. These engage in 
slots machined in the cap and housing. 
rhe length of the front, centre and 
rear bearings is 13 in, while that of the 
intermediate ones is 1, in. All 
main journals are 2} in diameter. 


Crankshaft, connecting rods 
and pistons 
A drop forged, En 10 crankshaft is 
employed. Its length, between the 
front of number | bearing and the 
back of number 7, is 29 43 in, and the 
crank webs are fh in thick. Four 
balance weights are formed integrally 


with the webs; one on each side of 


the centre bearing to relieve the load 


| } AS 
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on it, and one on each of the webs 
adjacent to the outer face of numbers 2 
and 6 bearings, to balance the centre 
pair of weights. 

End location of the crankshaft is 
effected at the rear journal bearing, 
where Vandervell D2 Bimetal, steel 
and babbit, divided thrust washers 
are positioned each side of the bearing 
and cap. A locating tab is formed on 
each lower half of the washers. On 
assembly, it is pressed into a slot in the 
appropriate face of the bearing cap. 

The thrust is taken on the front 
washer by the crank web, and on the 
rear one, by a shoulder and oil thrower 
machined on the shaft. Immediately 
to the rear of the oil thrower is a 
machined flange 4 in wide, with oil 
return grooves cut at an angle of 
45 deg on its periphery. They work 
in a boss in the rear crankcase wall. 

Six ;% in diameter bolts, locked by 
tab washers, carry the cast iron fly- 
wheel on a flange formed on the tail 
end of the crankshaft. A dowel 
ensures positive location. Shrunk 
on the rim of the flywheel is the starter 
ring-gear of hot-rolled En 8D strip. 
The clutch mainshaft is supported in 
a sealed ball bearing housed in the 
bored end of the crankshaft. 

Drop forged, H-section connecting 
rods, of En 16S, have a centre-to- 
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centre length of 8} in. The big ends 
are split at an angle of 45 deg so that 
the rods may be withdrawn through 
the cylinder bores. Vandervell D2 
Bimetal, steel-backed, micro-babbit, 
shells are 2} in diameter and 1 35 in 
long. Two ,; in diameter set bolts, 
of En 19C, secure the bearing caps, 
positive location being effected by 
dowel tubes, 43 in long, around the 
bolts. The bolts are locked by tab 
washers. This is a departure from 
previous practice; in the first under- 
floor engines they were wire-locked, 
and in the side-valve engines, split 
pins were used. Pressed in the small 
ends are Clevite 10  lead-bronze 
bushes, 1} inlong. They are positively 
lubricated through an axial drilling 
from the big end. The inside and 
outside diameters of the hollow 
gudgeon pin are respectively 4% in 
and I}in. Seager circlips, in the 
piston bosses, axially locate the gud- 
geon pin. Splash lubrication is 
assisted by a vertical drilling in 
each boss. 

Lo-Ex die-castings for the T- 
slotted pistons, are supplied by the 
Northern Aluminium Co. Ltd, and 
the machining is done by the engine 
manufacturers. Two compression 
rings and one slotted scraper ring, all 
made by Hepworth and Grandage Ltd. 
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Engine performance curves 


are fitted above the gudgeon pin. The 
top ring is chromium plated. In the 
past both compression rings have been of 
plain rectangular section but it is in- 
tended that in future they will havea 
No 2 taper on their faces. The ring 
dimensions are : 
Face 
width 
0-0928-38 in 
0:0928-38 in 0-138—40 in 
0-1865-75 in =0-13440 in 
There is a ring 
groove in the skirt 
so that an extra 
scraper ring may 
be fitted later in 
the life of the unit 
to reduce oil con- 
sumption and ex- 
tend the period of 
operation of the 
engine before a re- 
bore is necessary. 
The piston crown 
is shaped like a 
shallow truncated 
cone. This some- 
what unusual shape 
has been adopted 
in order that the 
cylinder head may 
be common to this 
engine and the 
larger bore under- 
floor engine. The 
piston crown pro- 
jects into the com- 
bustion chamber in 
the cylinder head 
to give a com- 
pression ratio of 
6-48 : 1. 


Radial 
thickness 
Top 0-138—40 in 
2nd 
Scraper 


Camshaft and 
valve gear 
Both the drop 
forged En 5C, 
driving sprocket for 


the timing chain and the cast iron, 
fan-belt drive pulley are carried on the 
12 in diameter front extension of the 
crankshaft. Between them is a pressed 
steel, oil thrower ring, and immedi- 
ately in front of this, bearing on a 
rearward extended boss of the fan- 
belt pulley, is a Gaco oil seal in a 
housing pressed in the 16 S.W.G. 
steel timing cover. Two tapped holes, 
for an extractor, are provided in the 
pulley wheel, which is a push fit on 
the shaft. The whole pulley and 
sprocket assembly is pulled up against 
the front face of number | journal by 
a } in thick washer and a special bolt 
incorporating the dogs for the starting 
handle. Each of the wheels is driven 
by a separate Woodruff key. Mach- 
ining the keyways is, of course, a 
quicker operation than in the earlier 
engines in which one long key drove 
both wheels. 

A two-row roller chain of 3 in pitch 
transmits the drive to the half-speed 
wheel. Tension is maintained in the 
chain by a blade-and-slipper assembly 
carried on a spring-loaded plunger. 
The cast iron body of this assembly is 
secured by three }in diameter set 
bolts to the front wall of the crankcase, 
between the camshaft and the crank- 
shaft. Bearing, as it does, against the 
inner face of the chain, it is assisted 
by centrifugal force in maintaining the 
tension when the engine is running. 
The } in diameter bore in the body is 
closed at one end by a cold drawn 
En 1B steel plunger, and at the other 
end by an En2 slipper. The inner 
end of the plunger is drilled axially 
to carry a compression spring which 
bears against the slipper. Oil, splashed 
off the half-speed wheel, passes 
through a drilling at the top of the 
body to lubricate the plunger sliding 
in its bore. The slipper is held in 
position by two countersunk set 
screws, one in a tapped hole in the 
body and the other being secured by a 
nut. With the chain taut, there is a 
clearance of ,{ in between it and 
the slipper. 

Pivoted to the outer end of the 
plunger is the blade assembly. This 
is built up of nitrided En 41 lamina- 
tions. The outer pair are ; in thick, 
and they bear on the two outer rows 
of chain links. Four more, smaller 
laminations space the outer blades 
#4 in apart. The whole assembly is 
copper brazed together being held for 
this operation by three { in diameter 
rivets. Projections on the outer 
blades are drilled to carry the pivot 
pin. This has an annular groove at 
one end so that it may be located by a 
U-plate, registering in the groove 
and secured to the front blade by 
two tab washered ¥ in diameter 
set bolts. 














The front end of the camshaft is 
drilled and tapped for a 3 in diameter 
set bolt securing the cast iron half- 
speed wheel driven by a Woodruff key, 
there being no provision for fine 
adjustment of the valve timing. The 
bolt is tightened against a washer, 
{in thick, which pulls the sprocket 
up against a shoulder on the shaft 
Immediately behind the shoulder the 
diameter of the shaft is again stepped 
up to form the front bearing. Axial 
location of the camshaft is effected by 
an En 2B, ground and hardened plate, 
secured to the crankcase by two } in 
diameter set bolts. It registers around 
the shoulder between the front bearing 
and the boss of the half-speed wheel 
To facilitate assembly, the four bear- 
ings of the drop forged En 32B 
camshaft are stepped down in diameter 
from 1{ in at the front to 1? in at the 
rear. Pressed into the bearing bosses 
in the crankcase are the Vandervell 
steel and babbit, D2 Bimetal, camshaft 
bearing bushes. Their lengths are 
front 1} in, rear 148 in, intermediate 
1, in. A_pressed-in, 12 S.W.G., 
steel disc seals the rear bearing boss 
To prevent the disc from being forced 
out, the oil pressure is 
relieved by an axial drilling 
in the end of the camshaft, 
which communicates with a 
radial one just in front of 
the bearing. Half way 
between the front two bear- 
ings is the fuel pump 
actuation cam. Similarly 
positioned between the 
intermediate pair of bear- 
ings is a spiral gear to drive 
the spindle for the oil 
pump, and the contact 
breaker and distributor. The 
cam contours are designed 
for smooth valve operation, 
and incorporate ramps for 
taking up the tappet clear- 
ance quietly. 


The complete crankshaft, flywheel and clutch 
clutch ho 
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The j in dia- 
meter, En 34, 
push rods have 
an effective length 
of 12 ,, in. Their 
are up-set 
and case-har- 
dened At the 
bottom they are 
carried in spheri- 
cal seatings in the 
Brico, chilled cast 
iron, piston-type 
tappets, and at 
the top they are 
cupped to seat 
the ball ends of 
the En 35I tap- 
pet adjusting 
screws. These are 
carried in the 
rocker ends, and 
are fitted with 
lock-nuts. Brico 
cast iron rockers 
with chilled end- 
pads are employ- 
ed, the rocker 
ratio being 
295 : 1. 


ends 


VALVE DATA 


Inlet 


En 52 steel 
1-745 in-1-741 in 1-515 in 
1:50 in 1-378 in 
00-3735 in—-0:3728 in 0-3735 in 
inner—outer inner 
56:7 lb in-91-5 Ib in 56:7 Ib in 
2:16 in-2:44 in 2:16 in 
1-60 in—-1-75 in 1-60 in 
0-41 in 
0-012 in 
15 deg B.T.D.€ 57 
57 deg A.B.D.( 


2-4 deg B.T.D.¢ 


assembly is fitted into the crankcase and 


& 


Exhaust 


X.B. steel 


(-3728 in 


91-5 lb in 
2-44 in 


0-41 in 
0-014 in 
deg B.B.D.¢ 
15 deg A.T.D.¢ 
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The blades of the tensioning device bear on the side plates of the 


timing chain 


In order to facilitate 
machining, by reducing the 
length, the En 43B hollow 
rocker shaft is in two 
pieces, each 13) in long. 
The inside and _ outside 
diameters are respectively 
i: In and |}in,and pressed- 
steel cups seal their ends. 
Each shaft is supported 
on three pedestals, situated 
one between each pair of 
valves, and centred 1} in 
from a line through the 
valve axes. These pedestals 
are made of STA7 AC4 
cast aluminium so that there 
is no possibility of the 
tappet clearances closing as 
the engine warms up. To 
avoid the need for fitting separate caps, 
they are bored. In the rear one sup- 
porting each shaft, slots parallel to 
the axis and about ;}, in deep, are cut, 
in the horizontal plane, diametrally 
opposite one.another in the bores. 
Thus, when the nuts are tightened 
on the two ,, in diameter studs 
securing each pedestal to the head, 
they clamp the rocker shaft and so 
locate it axially, as well as against 
rotation. The rockers are constrained 
against the pedestals by compression 
springs between cold-rolled, mild steel 
washers, located around the spindle, 
Secured by a split pin on the front 
and rear of each shaft is a collar 
against which the end springs bear. 

With each valve, two concentric 
valve springs are employed, the inner 
and outer ones being coiled in opposite 


1511 in 
1-372 in 


Outer 


1:75 in 
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directions to prevent interlocking. 
At their lower ends, the inner spring 
bears on a_pressed-steel locating 
washer, and the outer one on the 
cylinder head. The springs are 
secured and located at their upper 
ends by split collets and a stepped 
washer. The washers for the inlet 
valves each have a_ pressed-steel 


shroud around their central spigot 
inside the coil springs. Although the 


An oil chamber is formed in the rear face of 
the timing-chain tensioner body 


shrouds are not necessary on this 
engine, they are fitted so as to be 
interchangeable with those on the 
underfloor engine where, being in a 
horizontal position, they are required 
to prevent excessive quantities of oil 
from draining down the rockers on 
to the valve stems. Oil drainage from 
the split collets of the inlet valves is 
restricted by a rubber ring in a groove 
around each stem. Details of the 
valves, springs and timing are given 
in the table on the preceding page. 

The cast iron valve guides, vertically 
mounted, are 2;in long by ip 
outside diameter, and are inter- 
changeable. They are chamfered at 
the bottom so that a sharp edge is 
formed around the inner periphery. 
This, in conjunction with the step, 
or undercut, around the valve stem 
at this end, helps to clear away any 
carbon that might form. 


Cylinder head and manifolds 


An open-ended, cast iron cylinder 
head is employed so that the core may 
be removed easily after casting. In- 
serted into the head through the front 
end is a B.S. STA7 CZ48 brass tube, 
extending the whole length of the 
block. The circular section front end 
of this tube is carried in the !| in thick 
front sealing plate, to which is mounted 
the water pump. At its rear end, it 
bears against the pressed-steel cover 
sealing that end of the head. The 
tube is loosely supported along its 
length by the walls of the water jacket. 
Holes are drilled in its sides to direct 
cooling water around the valve guides 
and seats, and around the bosses for 
the long reach Champion NA8, 
14 mm, spark plugs. 

The combustion chambers are the 
same on this engine as in the underfloor 
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unit, except that the lower face of the 
head is recessed to take the conical 
piston crown. This has resulted in the 
combustion chamber being in a rather 
high position in the head, with the 
valves placed vertically above it, and 
has made the casting 4}in deep. 
Accordingly, the designers have been 
able to incorporate generous cooling 
passages, and the head is particularly 
resistant to distortion. It is secured 
to the cylinder block by fourteen, 
ig in diameter, En 16T studs with 
nuts and spring washers, the joint 
being made with a copper and asbestos 
gasket. Four internally threaded 
bolts on studs screwed in the head pull 
down the pressed-steel rocker cover on 
cork joint washer of jj, in square 
cross section. 

Although the exhaust port is turned 
through an arc of small radius, the 
axis of the inlet port turns through 
90 deg with a radius of about 2 ,% in. 
Projecting very little into the ports, 
the inlet guides are well faired, so as 
to present as little obstruction to the 
gas flow as possible. The inlet 
manifold is spigoted on sleeves in- 
serted in numbers 2 and 5 ports at 
the face on the cylinder block. This 
ensures that the passage between the 
two components is in accurate 
alignment. 

All cylinders are individually ported. 
On top of the STA7 AC4 cast alu- 
minium inlet manifold, a Solex 35AIP 
carburettor is bolted. Below, at its 
junction with the cast iron exhaust 
manifolds, a 16 S.W.G. stainless steel 
plate with a welded-on deflector is 
fitted. The joint is made gas-tight 
with thin corrugated copper joint 
washers, one on each side of the plate. 
From this point, the lowest in the 
induction system, a drain-pipe extends 
down to the level of the sump face- 


joint. At its lower end, a simple 
non-return ball valve prevents air 
from leaking into the manifold and 
upsetting the proportions of the slow- 
running mixture. The two manifolds 
are secured at each end by a bolted-on 
stirrup, but the intermediate ports 
are individually secured by means of 
nuts and studs on the block. 


Water pump and cooling system 

Bolted on to the water pump body, 
of STA7 AC4 cast aluminium, is a 
cast iron thermostat housing and 
water outlet. The front cover of the 
pump, also made of cast iron, houses 
two ball bearings, the inner races of 
which are spaced | ,;; in apart by a 
distance tube. Carried in these 
bearings is the En 43B pump spindle. 
On the front end of the spindle is a 
split-pinned nut and a washer by 
means of which the cast iron hub for 
the fan with its two-piece fabricated 
pressed-steel pulley is secured, the 
drive being taken through a Woodruff 
key. The whole assembly, comprising 
the hub, the two bearings and their 
distance piece, is pulled up against a 
collar machined on the spindle. Axial 
location of the assembly is effected by 
the outer race of the front bearing, 
which is housed between a circlip and 
a shoulder in the pump cover. The 
outer race of the rear bearing floats 
axially in its housing. 

Mounted on the spindle, behind the 
collar, is a thrower ring working in a 
drainage space. To the rear of this, 
is the water seal supplied by the 
Morgan Crucible Co. Whereas in the 
first underfloor engines, the seal 
rotated with the impeller, in this unit 
it is stationary, and its moulded-in 
carbon ring bears against the impeller, 
instead of against a thrust washer 
on the rear face of the front 


Two rocker shafts are employed, each being a convenient length for machining 











The inlet manifold is located by sleeves in n 


cover. The cast iron impeller is, as 
before, pressed on the rear end of the 
spindle, and it is furnished with tapped 
holes for an extractor. 

Coolant passes from the pump into 
the front end of the tube directing it 
around the hot parts of the head. A 
subsidiary thermo-syphon action cools 
the cylinder walls, large ducts being 
provided for the passage of water 
between the cylinder head and block 
The return circuit is through the 
thermostat valve to a finned tube 
radiator of 426 in* frontal area, served 
by a six-bladed, fabricated fan. Drain 
cocks are provided in the cylinder 
block, and in the base of the radiator 


Oil pump and lubrication system 

The gear-type oil pump is now 
submerged in the pressed-steel sump 
of 14 pints capacity, instead of being 
carried externally on the side of the 
crankcase as it was in the side-valve 
and the underfloor engines. The 
idler gear is carried on a short spindle 
pressed into the cast iron pump body 
Meshing with it is the driving gear, 
keyed on the lower end of an En 43B 
driving spindle. The bolted-on bot- 
tom cover of the pump locates the two 
cast iron gears in the casing. 

An upper extension of the pump 
body, about 10 in long, is bored at its 
lower end to form a 1} in long bearing 
for the driving spindle. In a counter- 
sunk hole in the side of this upper 
extension seats a conical-ended bolt, 
screwed in from the outside of the 
crankcase, to locate the pump verti- 
cally. Pressed into the top end is a 
D2 Bimetal bush. It carries the lower 
boss of the En 32B spiral gear that 
engages with a driving gear machined 
on the camshaft. Splined into this 
boss is the upper end of the pump 
drive spindle. 

The upper boss of the spiral gear, 
bearing in a cylindrical cast iron 
adaptor carrying the contact breaker 
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imbers 3 and 4 ports on the cylinder block 


and distributor unit, has a slot in its 
end, and an annular groove around its 
periphery. The slot engages the 
tongued driving sleeve of the contact 
breaker and distributor, the spindle 
of which is supported in the boss. 
A loose peg in the adaptor engages in 
the groove to prevent the gear from 
moving downwards out of mesh, 
should the engine backfire. Around 
the adaptor is a circlip bearing against 
the end of the peg to stop it coming 
out of its hole. The normal direction 
of the rotation of the driving gear on 
the camshaft is such that it tends to 
lift the driven gear to bear against a 
phosphor bronze thrust washer inter- 
posed between it and the adaptor. 

In the oil pump, as well as a radial 
drilling through the idler gear which 
intermittently contacts a longitudinal 
flat on its spindle, there is a subsidiary 
lubrication circuit. This supplies the 
upper bearing surfaces of the driving 
spindle which in so many designs, are 
independently served with oil. A 
groove in the top face of the driving 
gear in the pump passes oil to a spiral 
groove around the periphery of the 
lower end of the spindle. This carries 
the oil into the space, around the 
spindle, in the upper extension of the 
pump body. It then goes through a 
radial drilling connecting with a short 
axial one, in the top end of the 
spindle, to the interior of the spiral 
gear boss. From there, it is fed through 
a radially drilled duct to the thrust 
bearing, and passes out to help 
lubricate the gear teeth. Another 
radially drilled passage in the boss 
passes oil into the groove for the 
locating peg, and lubricates the bearing 
in the adaptor. The top end of the 
hollow boss is sealed by a pressed-in, 
cup-shaped plug. Above the boss is a 
hole, in the side of the adaptor, through 
which oil, passing upwards from the 
bearing, may drain to the sump. 

For the main lubrication system, 
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oil is drawn to the pump through a 
floating separator and strainer of 
5}in diameter. From the pump, a 
pipe of 2 in outside diameter carries 
the lubricant to a union on an adaptor 
screwed into the crankcase at the lower 
end of a } in diameter vertical drilling. 
This is joined at its upper end by a 
transverse one directing the oil through 
a relief valve, set at 55-65 Ib in’, 
into a full flow A.C. oil filter. It 
returns from the filter into a 1} in 
diameter lateral drilling that communi- 
cates with a gallery in the crankcase 
wall. This unusually large diameter 
drilling is incorporated because, in the 
underfloor engine, it houses a part 
of the oil pump body. In the crank- 
case webs, lateral ducts pass the oil 
from the gallery into annular grooves 
around the main bearings, whence it 
goes through four holes in each shell 
bearing to lubricate the working sur- 
faces. Drillings in the crankshaft 
carry oil to the big ends. 

From the duct connecting the gallery 
to the front journal bearing there is a 
drilling, in the front end of which is 
screwed a metering jet. This delivers 
oil into a chamber formed between the 
base of the timing chain tensioner 
body and the front wall of the crank- 
case. Another drilling in the body 
feeds oil into the meshing point 
between the chain and driving sprocket. 

All the camshaft bearings are sup- 
plied with lubricant by ducts from the 
grooves around the crankshaft journals. 
Machined around the rear camshaft 
bearing is a deep annular groove. It 
is connected intermittently, by a 
flat on the bearing, with a vertical 
drilling through the cylinder head to 
the rear rocker pedestal. From here 
the oil passes through the shaft, down 
a duct in the front pedestal, and 
through drillings in the head to the 
rear pedestal of the front portion of the 
shaft into which it is fed. Radial 
drillings distribute oil to each rocker 
bearing. Ducts, in the rockers and 
tappet adjusting screws, positively 
lubricate the bearing face at the push 
rod ends, and a leak hole on the other 
side permits a small amount of oil to 
run down to the valve ends. 


Colloidal Graphite 
ABOOKLET newly published by the 


manufacturers of Oildag gives 
information regarding the use of col- 
loidal graphite in oil as a running-in 
compound, as an upper cylinder 
lubricant, and as an additive to 
penetrating oil. 

In addition to general engineering 
applications, it also briefly refers to the 
value of graphite in machining pro- 
cesses. Copies of the booklet may be 
obtained from Acheson Colloids Ltd., 
18, Pall Mall, London, S.W.1. (2009) 
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CHROMIUM PLATED PISTON RINGS 


A Resume of Experience with Vacrom Rings 


facturers of internal combustion 

engines fit chromium plated 
rings as standard practice, in many 
quarters there is still insufficient realiz- 
ation of the great improvement that 
such rings can effect in engine wear. 
Originally, chromium plated piston 
rings were fitted to minimize ring wear, 
particularly under desert conditions. 
Rather surprisingly, it was found that 
not only was ring wear reduced, but 
in addition there was also a consider- 
able reduction in cylinder bore wear. 
In fact, the effect on bore wear is now 
the primary reason for fitting 
chromium plated rings. 

Why these rings should greatly 
reduce the rate of wear in the cylinder 
bore is still a matter of conjecture. 
However, there is no doubt that with 
the correct type of plating and with 
proper adhesion to the base cast iron 
ring, chromium plated rings do lead to 
a great decrease in cylinder bore wear. 
It must, however, be stressed that 
special manufacturing techniques must 
be employed if optimum results are to 
be obtained. These notes, which are 
based upon the experience gained by 
Hepworth and Grandage Ltd. St. 
John’s Works, Bradford, in the deve- 
lopment of Vacrom rings. They also 
include actual service results with such 
rings in different types of vehicles. 

Incidentally, before the introduction 
of chromium plated rings, chromium 
plated cylinder liners were tried as a 
means of reducing the rate of bore 
wear. These were relatively expensive, 
and in addition, experience showed 
that with a hard chromium surface in 
the bore, lubrication was unsatisfactory. 
When, however, the hard chromium is 
applied to the relatively small surface 
of the piston ring and it is run on a 
comparatively very large oil-bearing 
surface of dissimilar material, there are 
no difficulties in obtaining adequate 
lubrication. 


A actucers to-day many manu- 


Manufacturing technique 

The first problem that had to be 
solved before consistently good 
chromium plated piston rings could be 
produced, was that of the deposition of 
the chromium on to the cast iron ring. 
Chromium can be applied to any type 
of cast iron, but there is a wide varia- 
tion in the plating susceptibilities of 
irons with different compositions, and 
lengthy investigations were necessary 
to establish the plating procedures to 
be employed with different irons. 
Actually, most rings for chromium 
plating are made from high duty iron 
of the “free carbide” type developed 
for aircraft engines. The use of this 
type of material is advisable since it 
gives reduced side wear and freedom 
from collapse through exposure to 


high temperatures, such as are experi- 
enced in diesel engines. 

It is desirable to have the plate as 
hard as possible, and it is essential 
that the adhesion between the plate and 
the base rings should be such that it 
is impossible to separate one from the 
other by any mechanical means such as 
hammering or breaking. To ensure this 
degree of adhesion the cast iron ring 
is etched before it is plated. This pro- 
duces a surface into which the 
chromium can key itself with great 
tenacity. The method of etching and 
the period for which the work is in 
the etching medium are very important 
in the effect they have on adhesion. 
They are, therefore, strictly controlled. 
Here it should be stressed that there 
is a great difference between the depo- 
sition of plating on a piston ring and 
deposition on such articles as bumper 
bars and door’ handles. Where 
chromium is used mainly for decora- 
tion, even on exterior work the thick- 
ness of deposit is in the order of 
0-00025/0-0004in whereas for piston 
rings in petrol engines it will be in the 
order of 0-0025/0-003in and for diesel 
engines 0-004/0-006in. The necessary 
great adhesion can be obtained for 
thicknesses of these orders only 
through very close control of the 
plating process. 

When chromium is deposited, it is 
impossible to avoid a heavy build-up 
at sharp corners. For this reason rings 
cannot be plated individually. They are 
assembled into a long stack of rings 
and all the joints are filled. Even so, if 
sharp corners are used, ragged edges 
will be left when the rings are separ- 
ated. To overcome this, the outer 
corners are chamfered before plating. 
This causes the plate to lap over the 
corners and taper away down the side. 
It also helps to increase adhesion. 


Bedding-in 

Unfortunately, any step taken to 
prolong cylinder and ring life, also 
extends the period necessary for 
running-in. Special precautions must, 
therefore, be taken with chromium 
plated rings. One method is to lap the 
full face of the ring to get perfect con- 
tact. This has two drawbacks. First, 
the ring must still bed into the 
cylinder, which is seldom truly cylin- 
drical, and during the period it remains 
unseated, blow-by and oil consumption 
may be heavy. Second, in the lapping 
operation it is difficult to avoid the 
production of a barrelled face on the 
ring, and such a condition further 
worsens oil control. 

Better results have been obtained by 
turning the ring with a taper of from 
} to 1deg on the periphery before 
plating. The ring is then lapped to 
produce a very narrow land round the 


periphery, which gives almost line 
contact with the cylinder bore. Such 
rings seat very quickly and also give 
better oil control during the initial 
stages. Furthermore, whereas parallel 
rings have been known to stick after a 
few hours’ operation owing to blow-by, 
taper-face rings are completely free 
from this trouble. 

Standard practice at present is to 
use a plate thickness of 0-003in for 
petrol engines and 0-00Sin for diesel 
engines. In general, plating of these 
thicknesses will be worn through at 
about one-half of the cylinder life. To 
make the plate thick enough to last the 
full life of the cylinder would entail a 
disproportionate rise in cost. In any 
event, it is good practice to draw the 
pistons at half mileage for cleaning 
and renewal of scraper rings. Unless 
this is done the oil consumption tends 
to become excessive. Originally, some 
doubt was felt about how a new plated 
ring would bed in a worn bore, but 
experience has shown that a_ taper 
faced ring can be installed into a worn 
bore without trouble, and will quickly 
settle down. 


Service results 


In petrol engines the rate of cylinder 
wear when chromiiim plated rings are 
fitted is usually about one-quarter of 
the rate when normal rings are fitted. 
This is irrespective of operating con- 
ditions. Thus, when every precaution 
is taken to ensure cleanliness and 
correct operating temperatures, and 
there are few cold starts, rates of-wear 
in the order of 0-001lin per 40,000 miles 
are possible with chromium plated 
rings. Conversely, under the worst con- 
ditions where abrasive can enter the 
engine and the jacket temperatures are 
low, the proportionate wear remains 
the same. 

For reasons not clearly understood 
the improvement effected by fitting 
chromium plated rings in_ diesel 
engines is not so marked. Under similar 
conditions, a normal cast iron ring will 
frequently last longer in a diesel engine 
than in a_ petrol engine, but a 
chromium plated ring will last only 
half as long in a diesel engine as it will 
in a petrol engine. In other words, the 
ring: bore life ratio as between 
chromium plated and normal rings is 
2:1 for diesel engines and 4:1 for 
petrol engines. Some actual results are 
appended. 

Case A. A large fleet of small 8 h.p. 
vans, operating on door-to-door deli- 
very, usually gives 0-00lin bore wear 
in 1,500-2,000 miles. The same vehicles 
with top rings chromium plated gave 
6,600 to 13,000 miles per 0-00lin bore 
wear. 

Case B. A fleet of popular cars used 








by travellers with normal rings gives 
3,000-5,000 miles per 0-00lin, but with 
plated top rings the mileage is over 
15,000 per 0-001in. 

Case C. A medium-priced car fitted 
with plated rings and wet liners and 
operating on long distance hard driving 
gave 38,000 miles per 0-00lin. 
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Case D. A well-known commercial 
vehicle averaged about 3,000 miles per 
0-001lin with normal rings. With plated 
rings the minimum recorded figure is 
12,000 miles per 0-00lin and the maxi- 
mum is over 40,000 miles. 

Comparative mileage figures per 
0-00lin wear for diesel engines are :— 
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Miles 
Hardened rings, regular oil 
Hardened rings, detergent oil 
Chrome rings, regular oil 
Hardened rings changed to 
chrome rings at half mileage, 
detergent oil 
Chrome rings, detergent oil 


15,000 


20,700 
29,700 





TESTING THERMOSTATS 


YPICAL of the care exercised by 

manufacturers to 
reliability and effective working life of 
proprietary components fitted to their 
vehicles is the method now being used 
by the Research Division of Leyland 
Motors Ltd. to fatigue test cooling 
system thermostats. Such units are, 
of course, routine tested at the point of 
production but at Leyland they are 
being tested to destruction. 

The laboratory - designed _ testing 
machine has a }h.p. electric motor 
driving, through a series of 
reducing belt drives, a shaft carrying a 
sprocket from which depends a short, 
endless, roller chain. From three 
laterally projecting rods, attached at 
equal intervals along the length of the 
chain, are suspended three thermostat 
units. In succession these are com- 
pletely immersed in a tank of water 
maintained at a temperature of 
195 deg F., raised clear of the water, 
and then again immersed. 


speed- 


ascertain the 


Leyland machine for testing 
thermostat units 


The speed of the machine is regu- 
lated to dip each thermostat every 
72sec. This provides a_ sufficient 
interval for the unit to cool before its 
subsequent immersion and ensures full 
operation of the valve gear. At the 
time of reporting, three thermostats 
produced by different manufacturers 
have completed 1,000hr on test and 
are still functioning satisfactorily as the 
test is continued. It is difficult to 
relate the test regime to a mileage basis 
on a vehicle but the 50,000 immersions 
are estimated to be equivalent to 
twenty years operation on the road. 
When installed a thermostat seldom 
opens fully as the valve tends to 
maintain a constant water temperature. 

An electric counter records the 
number of immersions and a separate 
meter shows the total running hours. 
To simulate adverse conditions under 
which a thermostat may have to 
operate, sand is added to the water 
in the tank. (2006 





BUS BODY-BUILDING METHODS 


T the Anglesey works of Saunders- 

Roe (Anglesey) Ltd., the building 
of bus bodies has been speeded by the 
use wf a flow line assembly system 
The employment of double-sided jigs 
for main components and the practic 
of pre-finishing units at the sub- 
assembly stage would seem to follow 
techniques developed in the aircraft 
industry. 

Basic sections are the roof, sides and 
front and rear ends, all standardized 
They are broken down _ into 
assemblies and _ practically finished 
before erection on the chassis. All 
components are jig built and designed 
for knock-down methods of supply 
The roof is built on a double-sided jig 
It is skinned internally and externally. 
electrical components, handrails, bell! 
cord and other details are fitted, and 
the inside is finished with cellulos« 
paint. Side frames are built in pairs 
on double-sided jigs. Jigs are heavily 
constructed, and made with sliding 
locations so that any number of com- 
binations of pillar pitches, heights and 
contours can be obtained with the 
minimum amount of setting time 


sub- 


Chassis assembly 
Preparation of the chassis is on flow 
line principles. Work flow is not con- 


inuous, but operations are balanced in 
me so that all buses in the line move 
together 

In the first stage the difficulty caused 
by flexibility in the when 
working to fixed data was overcome by 
i drilling jig. This is a replica of the 
interchangeability points on the side, 
front and rear ends and is dropped into 
position and located on the chassis at 
pre-determined points. A water level 
ystem incorporated in the jig is used 
to compensate for the chassis flexibility 
ind to strike a mean datum. Chassis 
brackets are then clamped to the jig, 
nd out-riggers are drilled through into 
the chassis out-riggers from pre-drilled 
holes in the brackets. They are bolted 
into position and the actual pick-up 
ioles for the body units are then 
drilled through from bushed holes in 
the chassis jig. 

The chassis then rolls forward and 
the chassis bracket holes (which are 
now within the limits of interchange- 
ibility requirements) are used to locate 
upplementary jigs, which in turn 
ycate the four wheel arch pans and 
the two step wells. One stage further 
on, the timber packing to carry floor 
boards is fitted and in the next stage 
floored. Timber and 
other parts for these stages are pre- 


chassis 


the chassis is 


painted and made ready and brought 
to the line in kits. 

Finally pre-cut lino is laid and the 
vehicle is driven into the main erection 
shop for the assembly of units. 


The finishing line 

The main units are taken from 
adjacent stacking jigs and _= are 
assembled on the chassis to form the 
completed body shell. Next the bus 
moves into a finishing line of four 
stages. Here joints between main units 
are covered externally by straps and 
internally by pressed metal finishers, 
sub-assembled access traps are fitted, 
doors hung, seats installed and the 
vehicle is then complete except for 
exterior painting. Painting is in five 
stages. Throughout the assembly lines 
the vehicle is pre-finished in sub- 
assembly detail, and unit stages, which 
cuts down the time a vehicle is using 
factory floor space. Interior painting 
is all done at the jig stage. 

Planning ahead, the stores depart- 
ment arranges complete kits of details 
down to the last nuts and bolts. 

In the detail fitting and sub-assembly 
shops, stillages with full kits of 
materials are brought to the worker by 
power or hand-operated lifting trucks, 
avoiding visits to the stores. (2010) 
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TRACTOR MANUFACTURE 


A Survey of the Production Methods for the New Fordson Major 


(Continued from page 67 

ACH type of engine that can be 

fitted in the Fordson Major has 

its own specific type of piston. 
Two machine lines are employed to 
produce the planned output. One line 
is used solely for machining pistons 
for diesel engines; the other is used for 
machining both vaporizing oil and 
petrol engine pistons. The petrol and 
vaporizing oil engine pistons have 
different dimensions but are similar in 
type. Both have a split skirt and two 
heat insulating slots at the top of the 
skirt across the thrust faces. Also on 
both, the skirt is a perfect ellipse at 
the top with the major axis across the 
thrust faces 0-014/0-016 in greater than 
the minor axis across the gudgeon pin 
faces. From the top, the skirt is tapered 
to the bottom to a circle 0-0015 in 
larger in diameter than the major axis 
ef the elliptical top. Each of these 
pistons has a bottom scraper ring and 
a land scraper ring, but the vaporizing 
oil type has three and the petrol type 
two compression rings. 

The piston for diesel engines has 
three compression rings and two 
scraper rings. It is circular and parallel 
from the bottom of the skirt to the 
centre-line of the gudgeon pin bosses, 
and has a solid skirt. From the centre 
line of the gudgeon pin bosses it is of 
barrel form to the bottom land. This 
form is such that the top of the skirt 
is an ellipse with the major axis 
0-0115 in greater than the minor axis. 
The crown is machined to form a 
combustion chamber. Apart from this, 
the main machining operations are in 
principle the 
same for all three 
types of pistons. 
Therefore, it is 
only necessary to 
describe the 
methods used on 
vaporizing oil 
engine pistons to 
illustrate piston 
production. 

Cast aluminium 
alloy pistons are 
used. At the first 
operation, which 
is carried out on 
a B.S.A. lathe, the 
skirt end is faced 
and the bottom of 
the skirt bore is 
machined to a 
depth of 0-28 in. 
Radial location 
for this operation 
is taken from 
two diametrically- 
opposed points on 
the inside wall of 
the skirt to ensure 
that when the 


Fig. 26, 
O.D. is machined 


there will be even wall thickness. 
Length location is taken from the 
underside of the crown. A_ special 
internal chuck is’ mounted in 
the machine headstock. The casting is 
mounted on this with the open end to 
the headstock and the locators are 
brought into action by means of a 
hydraulic system. The same hydraulic 
system also moves the tailstock spindle 
forward to contact the crown of the 
piston to hold it securely in position. 
Machining is effected from both the 
back and front tool posts. The skirt 
end is faced and chamfered from the 
back while boring is effected from the 
front tool post. A cranked boring tool 
is used. Contrary to normal machine 
tool practice, the front tool slide feeds 
away from the headstock. 

For the second operation the casting 
is transferred to a six-spindle Baird 
automatic. On this machine the O.D. 
of the skirt and the lands are finish 
turned, the crown is faced to length 
and all the grooves are finish machined. 
Location is taken from the faced end 
and the machined bore of the skirt. 
Loading and unloading are carried out 
at the first station. 

At the second station on the Baird 
machine the crown is rough faced to 
length, all the ring grooves are finish 
machined to depth and a first turning 
Operation is carried out on the O.D. 
The length of cut at this station is 5 in 
and the ‘eed is 0-0065 in per revolution. 
The actual cutting time is 0-78 min. 
To facilitate setting up, magazine- 
mounted tools are used for machining 
the ring grooves. 


Grinding the piston lands and skirt on a Cincinnati interrupted through-feed 


machine 


Only two tools are used at the third 
station, one for semi-finishing the land 
diameter and the other for a second 
turning operation on the skirt. The 
length of cut is 3-5Qin, the feed per 
revolution 0-00Sin and the actual 
cutting time is 0-70 min. At the fourth 
station the crown is finish faced to 
length and an undercut is machined 
immediately below the groove for the 
land scraper ring. At a subsequent 
operation two heat insulating slots are 
milled in this undercut along the thrust 
faces. The length of cut at the fourth 
station is 2-12 in, the feed per revolu- 
tion is 0-0045 in and the actual cutting 
time is 0-47 min. The land diameter is 
finish turned and the skirt diameter 
semi-finish turned at the fifth station, 
where the length of cut is 3} in, the feed 
per revolution 0-0045 in and the actual 
cutting time 0-78 min. To complete the 
operations on the Baird machine, 
magazine mounted tools finish all the 
grooves to width and the skirt is finish 
turned at the sixth station at the same 
cutting conditions as are employed at 
the fifth station. 

It will be noticed that four turning 
cuts are employed on the skirt, a 
sequence that has been adopted to 
allow very light cuts to be taken. This 
is important since it ensures that the 
cutting pressure is never sufficiently 
high to set up strains or distortion in 
the skirt. If strain were set up, it would 
be relieved when the skirt was split 
and the piston would lose its shape, 
and as a result difficulties would arise 
at the subsequent grinding operations 
on the. skirt. spindle speed of 
1,000 r.p.m. is 
employed on the 
Baird machine. 
This gives a 
cutting speed of 
1.040 f.p.m. at the 
second station. 
The complete cycle 
time is necessarily 
determined by 
the actual cutting 
times at the 
second, fifth and 
sixth stations, that 
is 0-78 min. The 
indexing time is 
5 seconds, and the 
production at 80 
per cent efficiency 
is 57 pistons per 
hour. 

Several milling 
and drilling oper- 
ations are then 
carried out. At 
these, oil holes 
are drilled in the 
ring grooves and 
the gudgeon pin 
bosses, the heat 
insulation slots 
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Fig. 27. The set-up for rough and fine boring the gudgeon pin holes on an Ex-Cell-O machine 


and the vertical slot in the skirt are 
milled, and a clearance in the skirt end 
is milled. 

The two following operations a1 
of major importance. They are carried 
out on Cincinnati centreless machines 
arranged for plunge grinding wit 
formed wheels. At the first of thes 
operations both the land diameter and 
the skirt diameter are rough ground. I: 
each case, to a tolerance of 0-001 in or 
diameter and leaving 0-007 /0-008 in or 
Ciameter to be removed at the secon 
centreless grinding operation. Onc 
the machines is shown in Fig. 26. 

These centreless grinding operation: 
must be carefully controlled to avoid 
any marked degree of ovality. The form 
of the piston, particularly for petrol 


Fig. 28. Scrivener special grinding machine tc 
the piston 


ind vaporizing oil engines, is such as 
to call for very careful grinding if 
wality at the bottom of the skirt is to 
be avoided. To begin with, across the 
gudgeon pin bosses the casting is much 
stiffer than across the thrust faces, with 
the result that the resistance to distor- 
tion under grinding wheel pressure 
iries round the periphery at the top 
of the skirt. At the bottom of the skirt 
vertical slot reduces the resistance 
slight collapse under grinding 
pressure. 

Cincinnati through-feed interrupted 
plunge-cut machines are employed. 
Ihe work is fed in down inclined rails 
with the control wheel in the out posi- 
tion. Correct endwise location in rela- 
tion to the formed grinding wheel is 


produce the required ovality and taper on 
skirt 
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obtained when the crown of the piston 
contacts a stop. The machine cycle is 
then started and the control wheel 
advances to bring the piston gently into 
contact with the grinding wheel. At the 
end of the pre-set advance of the 
control wheel there is a sizing dwell. 
When the pre-set dwell is completed 
a solenoid is activated to cause the stop 
to lift and the control wheel to retract 
to allow the ground piston to pass clear 
of the grinding wheel on to two sloping 
rails, down which it travels by gravity 
to a position convenient for the operat- 
ing station of the next machine in the 
sequence. This centreless grinder can 
be operated either manually or on a 
fully-automatic cycle. 

From the centreless grinding 
machine the piston is transferred to a 
double-end Ex-Cell-O fine boring 
machine, see Fig. 27. Each head of this 
machine carries three spindles. One 
head is for roughing and one for 
finishing, so that for every complete 
machine cycle the gudgeon pin bores 
on three pistons are fine bored to leave 
about 0-0002in on diameter to be 
removed at a subsequent reaming oper- 
ation. A work fixture with three pots 
for holding pistons is mounted on the 
machine table. 

Loading is effected with the work 
fixture midway between the machine 
heads. Each piston is placed into a pot 
with the crown down and with the 
gudgeon pin holes approximately in 
line with the appropriate spindle. 
Through the operation of a hydraulic 
system, fingers on each side of the 
fixture are then brought into action 
to give accurate location. The head of 
the fixture, which is operated by the 
same hydraulic system as the locating 
fingers, is then lowered. Incorporated 
in the fixture head at each station are 
two arms which move out to contact 
the walls of the piston bore to ensure 
that the work does not move from the 
located position when the locating 
fingers are automatically withdrawn. 
This head clamps down on the end of 
each piston skirt. 

There is a fully-automatic machining 
cycle. When it is initiated by push- 
button, the work table moves to the 
left and rough boring is carried out. 
At the end of the rough feed stroke, 
the table movement is reversed and the 
head travels to the right to the fine 
boring spindles. Incidentally, as little 
metal as possible is left for removal at 
fine boring. At the completion of the 
fine boring the table returns to mid- 
position for unloading. 

An unusual feature of the fine boring 
operation is that there is no provision 
for clearing the tool from the work for 
the return stroke after fine boring is 
completed, yet the finished bore is 
completely free from return tool marks. 
A great deal of investigation into tool 
design was necessary to obtain this 
result. The cemented carbide tool is 
mounted in a split boring bar and is 
so shaped that on the return stroke the 
very small deflection of the spindle 
allows the back of the tool, and not 
the cutting edge, to contact with the 
machined bore. Surface finish from this 
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machine is in the order of 15-18 micro- 
inches and the diametral tolerance is 
0-0003 in. 

After the gudgeon pin holes have 
been bored, the Circlip groove is 
machined with a conventional type of 
out-feed tool. The piston is then trans- 
ferred to a special Scrivener piston 
grinding machine, see Figs. 28 and 29, 
on which the correct skirt form is 
produced. The ovality and the taper 
are producer simultaneously. Essen- 
tially, the general principle of this 
special grinder is that the piston is 
rotated about a horizontal axis and is 
at the same time given a controlled 
oscillation in a horizontal plane. 

A normal Scrivener grinding head is 
used, but the machine incorporates a 
special work head. The driving spindle 
on which the piston is carried is 
mounted in a head that is arranged 
to pivot about a fixed point. A cam of 
appropriate shape is mounted on the 
spindle at the end remote from the 
work. The cam is maintained in con- 
tact with a fixed segmental follower by 
means of a spring. A two-lobe cam is 
used, each lobe coinciding with the 
axis of a gudgeon pin hole. The 
diameter ground immediately above 
the pivot point is a true circle, while 
the effect of the cam action increases 
as the distance from. the pivot 
increases. 

The pivoting workhead housing is 
carried on a main table which is driven 
by Scrivener controlled-cycle mech- 
anism. It is the forward position of 
this table which determines the final 
dimensions of the work. The con- 
trolled-cycle mechanism is actuated by 
a cam which gives rapid advance, in- 
feed and rapid retraction in a com- 
pletely automatic cycle. An ingenious 
guard is fitted to protect the operator’s 
hands from the grinding wheel when 
he is loading and unloading the 
machine. It is shown in Fig. 28. When 
the table is retracted, the inner member 
of the guard is swung by the handle 
so that it is interposed between the 
grinding wheel and the workhead. 

The final machining operation on 
the piston is interesting. It is the 
finishing operation on the gudgeon pin 
bores and is carried out on a Ford 
horizontal reaming machine with a 
special expanding reamer, see Fig. 30. 
The piston is mounted crown down in 
a pot-type holder that is mounted on 
the machine table, and is fully floating. 
The reamer is of special form and has 
a slight camber along the length of 
each cutting edge. Reciprocating 
motion towards and away from the 
machine headstock is imparted to the 
work through a hydraulic system. At 
the fine boring operation the holes are 
machined to 0-0002in below the 
finished size. A few passes along the 
reamer brings the holes to size to a 
diametral tolerance of 0-0003 in and to 
a finish of 2 to 3 micro-inches r.m.s. 

Although this description has not 
included any reference to inspection, 
there is very careful inspection 
throughout the machining sequence, 
particularly after the operations on the 
Baird multi-spindle automatic, the 
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Fig. 29. The cam controlling the motion of the piston on the Scrivener machine 


fine-boring and the grinding opera- 
tions. There is a complete final inspec- 
tion before the piston is tinned ready 
for transfer to the assembly depart- 
ment. Conventional types of stand 
gauges with several indicator dials are 
used to allow several dimensions to be 
checked simultaneously. This not only 
ensures that each dimension is within 
the specified limits, but also ensures 
that the correct relationships are main- 
tained between the various dimensions. 


Transmission inner housing 

Tractor manufacture entails the pro- 
duction of components that differ con- 
siderably from those that have to be 
machined in normal automobile prac- 
tice. The methods used by Ford Motor 
Co. Ltd. for machining the front inner 
transmission housing may be used to 


illustrate the production of such com- 
ponents. This part, which is illustrated 
in Fig. 31, is a casting with an cyerall 
length of approximately 10} in, a body 
diameter in the order of 105 in and 
with a flange at one end 12}in 
diameter. Immediately below the flange 
is a spigot that is machined to 10-870 tn 
nominal diameter. Two housings for 
shaft bearings are machined in cach 
end of the body. Those in one end are 
finished to 4-3308/4-3317 in; in the 
other end, one is finished to 3-9368 
3-9377 in and the other to 3-1494/ 
3-1501 in diameter. 

In addition to the close tolerances 
on separate elements of the component, 
relationships between one element and 
another must also be maintained within 
close limits. For example, the housing 
bores on the same axis must be 


Special Ford reaming machine for finishing gudgeon pin holes 
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concentric within 0-002 in total indica- 
tor dial reading, as must the spigot 
diameter be concentric within the 
same tolerance with a turned diameter 
towards the other end of the body. In 
addition, the centre line of the spigot 
must lie in the same plane within 
0-001 in as the plane joining the centres 
of the two housing bores in the flange 
end of the component. Furthermore, 
the back face of the flange must be 
square with the spigot within 0-002 in 
indicator reading. 

For the first machining operation the 
casting is mounted in a pot type chuck 
on a Rydermatic machine, see Fig. 32. 
This chuck is in two parts, one 
arranged to grip the work immediately 
below the flange and the other to grip 
it towards the bottom. An interesting 
electric chuck key has been mounted 
on this machine to allow both chucks 
to be tightened simultaneously. The 
machine is tooled to rough and finish 

Fig. 31. Front and rear end of the inner transmission housing machine the outer diameter of the main 
flange and the flange face. A similar 
Rydermatic machine is used for the 
second operation. For this operation 
the work is located from the machined 
face and outer diameter of the flange. 
The work is clamped hydraulically 
through two cored holes in the flange 
end. On this machine the spigot below 
the flange is rough turned to a toler- 
ance of 0-010in to leave 0-030 in on 
the diameter for removal at a later 
operation. At the same setting, the 
inner face of the flange is machined 
and a diameter is turned on the body 
at the opposite end from the flange. 

A double-end Barnesdrill stub bor- 
ing machine, see Fig. 33, is used for 
the third operation. Each head carries 
two spindles, but only one at each end 
can be operated at a time, since the 
distance between the centres of the 
bores is too close to allow four spindles 
to be mounted for simultaneous oper- 
ation. The work is located in the fixture 
for height from the turned diameter of 
the spigot, endwise from the inner face 
of the flange and radially from the idler 
shaft boss. 

Fig. 32. The set-up for the first machining operation on the inner transmission housing After the component has been loaded 
and clamped in the fixture, the 
machine cycle is fully automatic. To 
begin the cycle, the front pair of 
spindles advance simultaneously. The 
front boring bar on the left-hand head 
carries four boring and four facing 
blades to rough machine a bore to 
3-130 in diameter and to face the spigot 
for this bere. This spindle runs at 
200 r.p.m. to give a cutting speed ol 
165 f.p.m. for bering and 238 f.p.m. for 
facing, with a feed of 0-004in per 
blade. Mounted on the front spindle 
of the right-hand head is a cutter that 
carries eight boring blades, in two 
banks of four, and one chamfering 
blade. The leading bank of boring 
blades finish machines a clearance hole 
at the bottom of the bearing housing 
and the rear bank rough machines the 
housing bore. This spindle also runs 
at 150r.p.m. to give a cutting speed 
of 164 f.p.m. for finishing the clearance 
hole and of 180f.p.m. for roughing the 
bearing housing bore. The feed is 

Fig. 33. A Barnesdrill stub borer for machining four bearing housings 0-005 in per blade. 
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As soon as the front boring heads 
have retracted, the work fixture is auto- 
matically shuttled to the rear to bring 
the other two holes into line with the 
rear spindles. These spindles also cycle 
simultaneously. The rear spindle in the 
rigat-hand head carries eight bering 
blades in two banks of four and a 
chamfering blade. The leading bank of 
boring blades finish machines a clear- 
ance hole for a shaft while the second 
bank rougn machines the bearing hous- 
ing. Cutting speeds are 170 f.p.m. and 
180 f.p.m. respectivety, and the feed is 
0-005 in per blade. 

There are four boring blades, four 
facing blades and a chamfering blade 
mounted in the cutter on the rear 
spindle of the left-hand head. These 
blades rough bore the bearing housing, 
face the spigot of the housing and 
chamfer the end of the bore. A cutting 
speed of 165f.p.m. is employed for 
bering and of 250f.p.m. for facing. 
The feed is 0-005 in per blade. 

From the stub boring machine the 
component is passed to a third Ryder- 
matic cn which the elements rough 
machined at the second operation are 
finished to size. These elements are, 
the spigot diameter immediately below 
the main flange, the turned diameter 
at the other end of the body and the 
inner face of the flange. For the opera- 
tions on the’ three Rydermatic 
machines the average cutting speed is 
250 f.p.m. and feeds of 0-010in per 
revolution and 0-80in per minute are 
employed. 

A special Cincinnati milling machine 
with two spindles at close centres is 
used at the next operation to mill the 
idler shaft boss and an adjacent inner 
face. To facilitate loading and unload- 
ing, the work fixture is mounted on 
rails. Location for this operation is 
taken from two turned diameters on 
the body for height, endwise from the 
inner face of the flange and radially 
from a rough machined bore. The 
cutting speed is 150 f.p.m. and the feed 
is 8in per minute. 

At this stage the component is trans- 
ferred to a three-way drilling machine. 
This is a composite machine consisting 
of a Pollard double-end multi-svindle 
horizontal drilling machine with a 
single spindle vertical Pollard machine 
mounted at the rear. A cradle type 
work fixture is used in which height 
Iccation is taken from the two turned 
diameters on the body of the casting, 
endwise location is taken from the 
inner face of the flange and radial 
Iccation from one of the bores rough 
machined on the stub boring machine. 
For ease of loading the work fixture is 
mounted on bars which can be moved 
to bring the fixture clear of the 
machine. When the work is loaded 
and clamped into the fixture, a 
hydraulic system is actuated to move 
the fixture and the work to the drilling 
position. At the three succeeding oper- 
ations, countersinking and tapping are 
carried out on the holes drilled on the 
three-way machine. For the drilling 
operations the cutting speed is 60/70 
f.p.m. and the feed 3 in per minute. A 
tapping speed of 30 f.p.m. is employed. 
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Fig. 34. 


The work is then transferred to a 
double-end Heald Borematic with two 
spindles in each head. This set-up is 
shown in Fig. 34. Two work-holding 
fixtures are mounted on a two-station 
circular indexing table. On this 
machine the main bearing housings are 
finish bored and faced, and a groove 
is machined in one of them. Height 
location is taken 
from the two turned 
diameters on_ the 
body, endwise loca- 
tion from the inner 
face of the flange 
and radial location 
from a reamed hole 
in the flange. 

Loading is 
effected with the 
work fixture mid- 
way between the 
heads. A full auto- 
matic cycle is then 
initiated. The work 
moves to the left 
and one spindle 
bores a main bear- 
ing housing in the 
flange end of the 
component in the 
front fixture. At 
the same time the 
rear spindle in the 
left - hand head 
operates on the 
casting in the rear 
fixture and bores a 
bearing housing in 
the end = remote 
from the flange. 
When the machin- 
ing from the left- 
hand head is 
completed, the 
direction of table 
trave] is automatic- 
ally reversed and 
the work is carried 
to the right-hand 


head. Frem _ this Fig. 36 


Double-end Heald Borematic with special circular indexing table 


head the front spindle is used to bore 
the bearing on the same axis as the 
bearing bored from the front left-hand 
spindle, and the rear right-hand spindle 
machines the bearing on the same axis 
as the bearing bored from the left-hand 
rear spindle. The table then returns to 
the mid-position and stops and the cir- 
cular table is indexed through 180 deg. 


Fig. 35. The set-up for fine boring three holes in the inner trans- 
mission housing 


Stand gauge for checking the machined component 
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Fig. 37. Part of the cc 


This brings a casting with all four hole 
finish bored into the unloading pos 
tion. A cutting speed of 350 f.p.m 
employed and the feed is 0-007 in 
revolution. 

The major machining operations or 
the casting are completed at the next 
operation, which is carried out on 
smaller double-end Heald Borematic 
with a single spindle in one head 
two spindles in the other. This machine 
is shown in Fig. 35. On it the rear 
spindle of the right-hand head is used 
to finish bore and counterbore a hole 
in the idler shaft boss. The 
speed is 880r.p.m. to give a cutting 
speed of 256f.p.m. for boring and 398 
f.p.m. for counterboring with a feed of 
0-005 in per revolution. At the 
time the front spindle of the right-hand 
head is used for finish boring and 
counterboring one shifter shaft hole 
The single spindle of the left-hand 
head is used for finish boring and 
counterboring a shifter shaft hole in 
line with the hole produced from the 
front spindle of the right-hand head 


spindle 


Samic 


These spindles run at 2,000 r.p.m. to 


give cutting speeds of 322f.p.m. for 
boring and 390f.p.m. for counterbor 
ing, with a feed of 0-004 in per revolu 
tion. At the final operation, two hole 
drilled at an earlier operation in the 
idler shaft boss are reamed to size 
It is essential that not only must the 
various machined elements of this com 
ponent be maintained to specified toler 
ances, but in addition the relationshiy 
spatially and as regards concentricity 
between the different elements mus! 
also be maintained to close limits rela 
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n engine assembly conveyor for diesel, petrol and vaporizing oil engines 


ve to the size of the component. This 
result is obtained by using the same 


ocation points for all the major opera- 


ms. Several stand gauges are used 
check the work during the machin- 
ing sequence. The gauge for the final 
nspection is shown in Fig. 36. It in- 
rporates 10 dial indicators to give 
mmediate and direct readings of the 
relationships between’ the — various 


Fig 38 


elements. An interesting feature of this 
gauge is that the cradle for the com- 
ponent is raised hydraulically for load- 
ing and is then lowered gently to the 
gauging position. The component with 
the two gauging shafts through the 
main bearings is weighty, and if it were 
attempted to place the work directly 
into the gauging position, there would 
be a possibility of affecting the setting 


Heenan and Froude test bed for Fordson Major diesel engines 
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of the dial indicators and also of 


damaging the gauging points. 


Assembly 

There are five main assembly con- 
veyors, three for engines, one for 
transmissions and the final conveyor. 
The assembly department is_ rect- 
angular with a gangway running longi- 
tudinally down each side. It is divided 
into two sections, separated by a 
transverse gangway. One section is 
concerned solely with engines. The 
other has on one side, spray booths 
for painting sheet metal parts and an 
assembly conveyor for transmissions. 
At the other side there is the final con- 
veyor with the necessary assembly 
stations and painting plant. In the 
central portion of this section there is, 
towards one end, the equipment for 
assembling the tyres to the wheels. 
This equipment is conveniently placed 
in relation to the assembly station at 
which the road wheels are assembled 
to the tractor. Towards the other end 
of this central portion there are short 
sub-assembly lines feeding to the 
transmission conveyor. 

Materials are conveyed to the 
assembly section by several methods. 
For example, most of the engine details 
are loaded direct on to an overhead 
mono-rail conveyor at the end of the 
machining section for direct transfer 
to the assembly department. Similarly, 
most of the transmission parts are con- 
veyd to the assembly department on 
the same overhead mono-rail conveyor. 
This conveyor is so arranged that the 
parts are unloaded at positions con- 
venient to the appropriate assembly 
station. Other parts are delivered in 
bulk by fork truck or other convenient 
means. 

The lay-out of the assembly con- 
veyors has in some degree been deter- 


BMD 
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mined by _ the 
physical dimen- 
sions of the 
department. For 
example, one of 
the engine 
assembly con- 
veyors js in two 
runs, one trans- 
verse and the 
other  longitu- 
dinal. The trans- 
mission conveyor 
is also in two 
runs, first longi- 
tudinal and then 
transverse. In 
this case, how- 
ever, there is the 
advantage that 
the transmission 
assembly finishes 
at a convenient 
place in relation 
to the end of one 
of the final engine 
assembly lines 
and to the start 
of the final 
assembly con- 
veyor. 

Engine as- 
sembly is started 
on a conveyor 
line that is com- 
mon for all three 
engines, diesel, petrol and vaporizing 
oil. The cylinder blocks, which are 
common to all three engines, are taken 
off the mono-rail conveyor near to the 
start of the assembly conveyor, but 
before assembly starts the oil lines in 
the block are flushed out with kerosene 
and the block then passes through a 
hot washing machine. To begin the 
assembly, the cylinder block is 
mounted on a carrier plate with the 


Fig. 39. 


Leslie Hartridge equipment for calibrating fuel injection 


pumps 
sump face uppermost. Each carrier 
plate is mounted on four wheels 
running in angle sections. Movement of 
the conveyor is effected by a central 
chain on which the carrier plates are 
mounted. 

At the end of the transverse run, the 
part-assembled engine is lifted by 
electric hoist and transferred to the 
longitudinal conveyor. This is a similar 
type of conveyor but it has different 


Fig. 40. Part of the transmission assembly conveyor 
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carrier plates. In fact, two types of 
carrier plates are mounted alternately 
At the beginning of this run, the block 
is mounted on carrier plates that can 
be indexed. It rests on the manifold 
face and througnh the first stations the 
rear end is leading. Work is carried out 
from both sides of the conveyor. Thi 
for example, allows the pistons and 
connecting rods to be inserted by one 
man from one side while another oper 
ator on the other side of the conveyor 
assembles the connecting rod caps and 
tightens them in position. At a certau 
stage along this conveyor it is necessar 
to work on the ends of the engine. At 
that point the carrier plate is indexed 
through 90 deg to bring the cylinder 
block across the line of conveyor travel 
with the sump face leading. Towards 
the end of this common engine 
assembly conveyor, the sump is bolted 


42. The rig for coupling 


A complete transmission assen 


lifferent 


m an 
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Diy IN position fora running test 


To allow this to be done, the 
ngine is lifted off the carrier plate by 
ectric hoist and is lowered on to the 
type of plate immediately 
hind. Both types of carrier plates can 
clearly seen in Fig. 37 
This common engine assembly con- 
yor runs between two floor conveyors 

which final engine assembly its 
rried out. One of these conveyors 1s 


ised only for diesel engines, the other 


used for both petrol and vapcerizing 
engines. Both floor conveyors have 

vecially built cradles to bring the 
to a convenient working height, 


nd each runs in the opposite direction 


the common engine assembly con- 


evor. Transfer of the part-assembled 


ngines to the appropriate conveyor 1s 
ected by means of an electric hoist 
overhead crane. Cylinder head 


ub-assemblies are produced on 


transmission to the engine 


separate lines adjacent to the beginning 
of the relevant engine final assembly 
conveyor. 


Diesel assembly 

Assembly of a diesel engine, except 
for the fuel injection pump, is com- 
pleted by the time it reaches the end 
of the final assembly conveyor. A cali- 
brated pump is fitted to each engine 
during assembly, but is removed after 
the engine has been tested. At the end 
of the assembly line the diesel engine 
is loaded on to an overhead mono-rail 
conveyor for transfer to the engine test 
house which is located underground 
beneath the assembly department. 
Every engine is given a complete test 
on a Heenan and Froude hydraulic 
dynamometer. One of the test beds is 
shown in Fig. 38. Fuels pumps are all 
carefully calibrated on Leslie Hartridge 
equipment of the type shown in Fig. 
39. From the test house, diesel engines 
are transferred by overhead mono-rail 
conveyor to the station in the assembly 
department at which the engine and 
transmission assemblies are coupled 
t& gether. 

With the necessary differences, petrol 
and vaporizing oil engines are 
assembied in a similar manner to diesel 
engines. It is not, however, considered 
necessary to carry out dynamometer 
tests on every one of these engines. 
Instead, every engine is run in for a 
definite period without being removed 
from the assembly conveyor. To allow 
this to be done there is a closed circuit 
floor conveyor that is synchronized 
with the assembly conveyor. Motors 
are mounted on the closed-circuit con- 
veyor. At the appropriate point a motot 
is attached to an engine and at the end 
of the running-in it is released to be 
conveyed back ready for attachment to 
another engine. The engine assembly 
is completed a few stations beyond the 
running-in section. This brings the 
assembled engine to a position near 
the end of the transmission assembly 
conveyor and close to the start of the 
final assembly conveyor. 


Transmission assembly 

While engine assembly is proceeding, 
transmission assembly is carried out on 
another assembly conveyor, see Fig. 40. 
The initial stages are carried out on a 
slat conveyor running longitudinally 
towards the engine assembly section. A 
short secondary assembly conveyor 
runs parallel with the main assembly 
conveyor for transmissions. On it the 
front transmission housing is assembled. 
After the front assembly has been 
coupled to the rear assembly, the partly 
completed transmission is lifted by 
electric hoist and placed on another 
slat conveyor running — transversely 
across the department. The end of this 
conveyor is adjacent to the end of the 
assembly line for petrol and vaporizing 
oil engines and to the start of the final 
assembly. At the end of this line, the 
transmission is coupled to a motor and 
given a short run, see Fig. 41. Inciden- 
tally, this and all the other assembly 
conveyors are automatically stopped 
when an assembly reaches the final 
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Fig. 43. 


station and can not be restarted until 
the assembly has been removed. This 
is, of course, an essential precaution 
against inadvertent damage. 


Hydraulically-operated equipment is 
used in coupling the engine to the 
transmission assembly. It is shown in 
Fig. 42. Transfer of engines and trans- 
missions from the assembly conveyor 
to the coupling-up stand is effected by 
means of electric hoists on mono-rails. 
Similar means are used for transferring 
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the assembly to the final assembly line 
which is of slat type at floor level with 
special cradles to carry the assembly at 
a convenient working height. 

On its passage down this line, the 
assembly passes through a spray booth, 
see Fig. 43, then through a flash-off 
tunnel, through a second spray booth 
to a gas-fired infra-red drying oven, and 
finally through a cooling tunnel. For 
obvious reasons, certain components, 
chiefly electrical and road wheels, must 


The entrance to the paint spray booth on the final assembly conveyor 


not be exposed to heat. These are 
assembled to the unit after the painting 
sequence. Any necessary painting is 
then carried out in a third spray booth. 
The cradles on which the tractor is 
carried are of sufficient height to keep 
the wheels clear of the shop floor, but 
shortly before the end of the conveyor 
line, see Fig. 44, there is a small ramp 
on which the wheels make contact to 
lift the tractor clear of the cradle ready 
to be driven away under its own power. 





Fig. 44. A completed Fordson Major leaving the final assembly conveyor 
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AUTOMATIC LOADER 


Teleloader Device for End or Side Lifts 


YDRAULIC equipment to facili- 

tate the loading of vehicles was 
recently introduced by Telehoist Ltd., 
Swindon Lane, Cheltenham. Known as 
the Teleloader, the device comprises 
a pivoted cantilever lifting arm actuated 
by a hydraulic jack. 

Hydraulic power for operating the 
jack is provided by the standard pump 
used with hydraulic tipping gear made 
by the Company. The pump, operated 
by the engine running at idling speed, 
is mounted on the power take-off face 
of the vehicle gearbox. A control lever 
to engage the pump drive is fitted in 
the cab. The pressure pipe passes from 
the pump direct to the jack which is 
trunnion mounted between two steel 
brackets bolted under the floor of the 


The load, when resting on the strap, auto- 
matically operates the lift valve 


body. In the return circuit, from the 
ick to the pump, is a hydraulic reser- 
volr. 

A simple, welded, cantilever, fabric- 
ited from steel tube, is employed as a 
lifting arm. At its root end, the upper 
members are carried on a steel tube 
mounted in tubular bosses welded to 
he jack support brackets. This tube 
a as the fulcrum pin, and tegether 
with another shorter one, forming the 
piston rod attachment to the lower ends 
f the cantilever, it may be easily with- 
drawn to allow the lifting arm to be 
and stowed in the vehicle. 
Ihe free end of the jack can then be 
swung on its trunnion mountings unul 

welded-on lug is aligned with two 
pendant stays welded one on each side 

the mounting structure. The short 
piston rod attachment-pin is then 
nserted through the lug and pendant 
tays to secure the jack in its stowed 
position under the vehicle body. 

Operation is fully automatic. When 

sack is placed on the lifting arm, it 
pulls a webbing strap which opens the 
hydraulic control valve, and the lift 
commences immediately. A_ tension 
included in the run of the 
control to keep it taut and to ensure 
mooth operation of the valve. The 
Strap is connected to a roller chain 
where the control runs over the fulcrum 
tube of the lifting arm. This avoids 
trouble due to fraying of the webbing, 
und provides a relatively friction-free 
operation. Hand actuation of the valve 
may be resorted to should that be pre- 
ferred. When the load has been raised 
to a convenient lifting height above the 
vehicle floor, operation ceases. On 
removal of the load the lifting arm is 
1utomatically lowered to the ground. 

The outstanding feature of the Tele- 
loader unit is its simplicity. It will lift 
as much as 3 cwt, although it might be 


detached 


pring 1s 


considered as somewhat slow in opera- 
tion. As the load is reversed during the 
lift the equipment can only be used to 
load closed sacks or containers. No 
doubt the unit has many uses in its 
present form and, with minor modific- 
ations, it could be adapted for many 
more. For instance, a_ parallel link 
motion could be used, in conjunction 
with a pivoted load-carrying end, to 
maintain open sacks in a vertical posi- 
tion during the lifting operation. Alter- 
nately, a telescopic end could be incor- 
porated to assist in loading from a 
level higher than that of the ground. 
However worth while, such elabora- 
tions would, nevertheless, inevitably 
increase the present modest cost of the 
equipment. 


In the lifted position, the bag is at shoulder 
height for ease of loading 





CASTING OF STEEL IN ALUMINIUM DIES 


N comparison with  permanent- 

mould castings made in the usual 
manner in cast-iron or steel dies, those 
produced from the aluminium-alloy 
dies employed in the Parlanti process 
are claimed to have an improved 
internal structure which is free from 
internal stress, localized chilling and 
cavities, as well as excellent surface 
finish and definition. This quality is 
achieved by two factors: (1) A high 
rate of cooling is possible owing to a 
high thermal conductivity of alu- 
minium; it can be regulated by varying 
the surface area or the outside form 
of the die, or radiating heat from an 
inside source. (2) The provision of a 
large runner located at the thickest 
section of the casting ensures that 
thinnest sections are filled and solidify 


first, drawing heat from the hot metal 
behind them. 

In an article in Machinery (New 
York), October, 1951, it is stated that 
the dies are usually made of the 2L.33 
aluminium alloy. Their surfaces are 
anodized to form a refractory barrier 
preventing fusion between the molten 
metal and the die, as well as to increase 
their wear resistance. In operation the 
dies are sprayed with a refractory 
coating such as sillimanite. Many 
simple methods can be used in the 
manufacture of the dies: direct mach- 
ining for simple forms; casting the die 
parts against the anodized surface of an 
aluminium pattern; sand-casting in 
aluminium from a plaster pattern which 
has been cast from a wood master 
component or from a sample part. With 


large quantities a single pattern will 
serve for many dies which need only 
trimming, fitting and anodizing. 

In addition to light alloys, iron and 
heat-resisting steels have now been cast 
satisfactorily by the process. When 
casting steel, an additional advantage 
is that alloying elements such as 
chromium or nickel may be eliminated, 
because the importance of their effects 
on the correct dispersal and formation 
of carbon is reduced by the rapid heat 
transfer involved in the process. Hollow 
castings may be produced with the aid 
of die-cast aluminium cores placed in 
the die. The core itself can be hollow 
and so made that it melts and flows 
out when the casting is formed. Appli- 
cations are described in the article. 
(M.I.R.A. Abstract No. 5633.) 
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Fisher, M.1.Mec h.E., 


Carburation. 
By Charles H. 
M:S.A.E. 
London: CHAPMAN & HAL 
Essex St., W.C.2. 1952. 5} 

Price 36s. 

Originally published in 1939 under the 
utle Carburation and Carburettors, this 
third edition has been divided into 
separate volumes. Volume One, reviewed 
in our March issue, dealt with the 
theoretical and technical aspects of car 
buration, whereas this volume deals with 
more of the practical side 

The work begins with a subject of great 
practical interest io automobile engineers 
and technically-minded motor car users 
It should also be read by engine designers 
as well as advanced motor mechanics. 
(his first chapter discusses the factors 
involved in fitting a new type of car- 
burettor to an engine. In reading this 
discussion, one cannot fail to learn a great 
deal concerning the practical side of car- 
buration, whether or not one is actually 
interested in fitting a new carburettor. 
The chapter includes much information 
on tuning and adjusting, including road 
tuning. Mileage tests are described and 
illustrated, as also are various jet calibrat- 
ing machines. 

The rest of the book is concerned with 
illustrated descriptions of all well-known 
makes of carburettor, each in turn. The 
Zenith carburettor being probably the 
most popular unit in this country is dealt 
with first, and several exploded views of 
differing types will be found of very great 
value to all mechanics and others who 
may need to dismantle these components. 
The author then passes to Zenith-Strom- 
berg and Stromberg carburettors. The 
former is manufactured by Zenith and is 
standard on a number of British makes 
and the latter is widely used on American 
cars. Attention is directed to the differ- 
ences between the two makes, especially 
as regards the main metering jets. This 
type of information, including gap settings 
at throttle edges, jet sizes standardized 
and special details of the Buick compound 
carburation system, methods of setting 
float levels, etc., make this a valuable 
chapter tor the mechanic. 

The horizontal and downdraught S.U. 
carburettors do not need so much space 
for their descriptions as they are simple 
to maintain and to describe. The various 
types of Solex are again well illustrated, 
both as regards the older types and the 
more modern ones incorporating econom 
izers and acccierating pump systems. 

A chapter is devoted to briefer descrip- 
tions of the Claudel-Hobson, Carter, 
Marvel - Schebler, Chandler - Groves, 
Holley, Ford and Tillotson carburettors 
and the Bristol T'VO Tractor System and 
the Ford Vaporizer. The last chapter deals 
with automatic control systems for cold- 
starting and includes illustrated descrip 
tions of the methods employed by Strom 
berg, Zenith-Stromberg,  Solex the 
“ Thermostarter ”’), Carter (the Climatic 
Control), S.U., Chandler-Groves, Smith, 
Sisson and Delco-Remy. 

An up-to-date book of this type is in- 
valuable to automobile engineers. Car- 
burettors can prove very troublesome 
when they are unbalanced or when it is 


Lv. 37, 
83. 279 pp. 


required to overhaul them and tune them 
for specific conditions. This work cannot 
be undertaken without a comprehensive 
knowledge, and the information to be 
found in this book is not of the type that 
can be remembered in detail, reference 
to the illustrations at least would be 
essenual. 


Trader Handbook, 1952 


TRADER PUBLISHING Co. LTD., 
House, Stamford St. S.E.1. 
1952. 5} » 84. 476 pp. Price 12s. 6d. 
New material contained in this, the 
46th edition of this handbook, includes 
the following items. Tune-up data is 
extended to cover further makes of foreign 
vehicles, although, incidentally, it is noted 
that Hotchkiss, Hudson, Jeep and Nash 
models are included in the British servic- 
ing list. 1951 models have been added to 
the Servicing Data table and specifications 
of 1952, up to date of publication, have 
also been included. Perhaps it would be 
as well to give the month of publication, 
since many models are frequently altering 
in detail. If the date is given, the reviewer 
has not been able to find it easily. Further 
additional matter in this issue 1s the 
write-up on servicing Sturmey-Archer 
gears for cycles and_ specifications of 
auxiliary engines for bicycles will be of 
interest to both garages and cycle dealers. 
Other items have been brought up to 
date including the Legal Guide, the list 
of Trade Associations, Index of Registra- 
tion Numbers (which give the dates when 
each number was used), local licensing 
offices, Traffic Area Headquarters, and 

vehicle licensing fees. 

The book continues to provide a handy 
guide to all engaged in the motor and 
cycle trades, including both servicing and 
selling machines and component parts. 
The Buyers’ Guide will tell at a glance 
who are the suppliers or manufacturers 
of every type of item required in these 
trades; such items as radio aerials, oil 
cans, caravans, carpets, defrosters, distilled 
water, gaskets, “L” plates, rims, solder, 
suppressors, white patches and yoke ends 
being a few representative examples 
selected at random from the long list. 
In fact all the day-to-day queries regard- 
ing who makes this or that, addresses of 
companies and official bodies, grades of 
lubrication oil recommended, sump capa- 
cities, etc., will most likely be solved 
readily by those who have this book to 
hand 


London: 
Dorset 


All-Purpose Diesels 


By 7}. Malcolm Robson 
London: Sir ISAAC PITMAN & Sons, 

Ltp., P:-ker Street, Kingsway, W.C.2. 

1951. 6«9. 316pp. Price 50s. 

So many books are available on the 
design, maintenance, or the running of all 
types of diesel engines that it is difficult 
to find a new approach to the subject. 
The author states in his preface to this 
book that it is written in an attempt to 
present in a single volume an illustrated 
technical survey of the many problems 
attending the design and practical appli- 
cations of diesel power units. He was 


Turner 
therefore 


formerly Chief Designer of the 
Manufacturing Co., Ltd., and 

has first hand experience of the design 
and running of small diesel engines. The 
book, however, covers engines of all sizes 

Early chapters devoted to engine types 
and applications, combustion processes, 
and fuel injection are followed by notes 
on component design. ‘These notes 
provide an introduction to the more 
commonly used features of design as 
applied to crankshafts, flywheels, connect 
ing-rods, valve gear, and _ pressure 
charging. ‘The notes are more practical 
than theoretical and are obviously the 
result of long experience in the oil engine 
industry. 

The chapter on Transmissions has been 
specially contributed by C. A. Pickering 
and covers clutches, couplings, belt drives, 
reduction gears, hydraulic couplings, dual 
drives, marine reverse gearboxes, marine 
stern gear, and anti-vibration engine 
mountings. 

In his chapter on Starting, the author 
considers this under the three headings, 
factors affecting starting, aids to easy 
starting, and starting media. The latter 
includes hand, pneumatic, and electric 
methods. Three methods of governing 
are discussed, pneumatic, hydraulic, and 
centrifugal, and some hybrid types are 
also referred to. Cooling systems are illus- 
trated and described, whilst the last 
chapter concerns itself with repair and 
maintenance. Some notes on lubrication 
and filtration are included, and a lengthy 
and complete “trouble-shooting ” chart 
assists the engine user to find out why 
the engine does not start, or why it stops 
shortly after starting, or does not yield 
maxium output, or runs irregularly, or 
why exhaust smoke is black, etc 

A nicely produced book, easy to read 
and to understand, and one that will be 
appreciated by students of engine design 
as well as those engaged in the main 
tenance and running of diesel engines 
Manufacturers of these engines will also 
find many among their staffs who would 
welcome a sight of this book. 


Mechanical World Year Book, 
1952 


Manchester: EMMoTT & Co., 
King Street West. 6} » 4. 268 
Price 3s. 6d. 

The sixty-fifth edition of this popular 
handbook follows closely the lines of 
recent editions but, as usual, has been 
altered slightly and revised in places to 
bring it up to date. An interesting addition 
iS an informative section specially written 
for this edition on the subject of patent 
ing, Since it is felt that encouragement of 
inventive genius will be of considerable 
assistance to this country during the 
present critical situation in regard to 
supplies 

The 


sections, 


LYp:,. 35, 
360 pp 


book is divided into two main 

The first contains tables of all 
kinds including price equivalents, 
hydraulic data, weights and measures, 
brassfounders’ metal mixtures, etc., to 
quote a few typical examples. The greater 
part of this section, however, consists of 
a Classified Buyers’ Directory The 


I* 











second section opens with the new con 
tribution on patenting, followed by no 
on productivity and then going on 
details of the continuous flow gas turbir 
Ihis second section includes many artic 
that are likely to be referred to 
mechanical engineers generally, such 
for example, machine tools, die-cast 
plastics, boilers, toothed gearing, ste 
turbines, etc Most articles have beer 
written by an expert on the respect 
subject No doubt the handbook 
retain its popularity 


Electroplating and the Enginee 

By Alan Whittaker. 
Manchester: EmMMoTr & Co., rD., 

King Street West, W.3. 1951. 4 

87 pp. Price 4s. Od 

lhe sixty-fourth booklet in the M. 
anical World Monograph series pro 
an introduction to the technique 
electroplating. As the title implies, tu 
book is intended for engineers rather 
for electroplaters, although the latter n 
find some interest in it 

On the first page the author rightl 
stresses that high-quality plating canne 
be expected unless high-quality mater 
are specified. The engineer who appre 
ciates this, and after reading this bo 
understands the implication of this 
ment, will benefit and his own electré 
plating plant will operate more efficiently 
as a result. Should he be ordering electré 
plating he will have a fundamental know 
ledge of the surface treatment require 
before plating and of the method 
plating, and this information will surel 
help him to avoid many pitfalls 

In the chapter on deposition data, p! 
ing methods using nickel, copper 
mium, tin, lead, zinc and silver are briefi 
described before going on to chrom 
plating practice. The chapter on 
plating includes speculum, brass, 
alloy and “ bright” nickel plating 
is also a chapter on electrolytic met 
finishing processes, and electrolytic pol 
ing. Charts covering electrolytic me 
finishing processes include the me 
their colours, characteristics and appl 
tions. They will be of value to 
engineer and to anyone who use 
specifies electroplating 


Autocycles and Cyclemotors 


By the Staff of “ The Motor Cycle 
London: ILIFFE & Sons Ltp., Dor 

House, Stamford Street, S.E.1. 19 

4) » 7. 140 pp. Price 5s 

fhe popularity of the motor-as 
cycle is revealed by the fact that ten 
thousands of the compact 
motors have been sold in Britain dur 
the past few years, and the slightly | 
autocycles are equally in demand. l 
now there has been no really compr 
hensive and authoritative manual 
plaining these machines thoroughly 
this little book just published fill 
gap most competently 

Users of these small machines are 
as a rule very technically minded 
frequently do not have the slightest 
how a machine works. The writer 
this book have obviously kept this for 
most in mind throughout. The worl 
of the engine is described, together 
fitting, adjustments, maintenance 
repairs, and perhaps the most valu 
and reassuring section from the novice 
point of view is the detailed chapter 
starting, running and stopping. Ever 
type of cyclemotor available in 
country is described, and every part 
the mechanism of both autocycle 


* clip-on 
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cyclemotors is illustrated and explained. 
More experienced owners will find many 
iluable hints throughout the book which 
ven years of experience do not cover 
entirely 
Not only the mechanical point of view 
of these machines is dealt with, however, 
for there is information on legal matters 
ch as licensing, and an extremely 
‘resting section devoted to the cost of 
g, running and maintaining motor- 
cycles, which will prospective 
buyers real help 
The manual is written very enthusias- 
tically, and even a brief glance through 
its pages would be enough to give an idea 
of the wealth of information and the 
implicity of style which make it an 
encouragement and real help to the in- 
experienced user and a valuable reference 
more mechanically-minde 4 


give 


00k for the 
ywnelr 


Hutchinson’s Pocket 
Technical Encyclopedia 
Compiled by L. E. C. Hugh Ph.D., 
B.S Eng.), A.M.1.E.E., and Jean P 
Bremner, B.S« 

London: HUTCHINSON’S SCIENTIFIC ¢ 
TECHNICAL PUBLICATIONS, 11 Stratford 
Place, W.1 1952. 5,7 182 pp 

6d 
The word title of 
book, the compilers explain in a fore 
rd, is taken to mean “ useful,” and the 
rds defined are those used by specialists 

n any tield. A wide variety of subjects 
covered, including Engineering, Physics, 
hemistry, Music, Zoology, Botany, etc., 

ind there are also brief references to 
lebrated men connected with such 


Technical” in the 


t 


encyclopedia thus brings 


OC 

This pocket 
ther a collection of words which the 
yman or a specialist in only one of the 


ove 
would be unlikely to 
The definitions, of 
brief, 


ubjects treated 
10ow the meaning 
essity in a small book, are very 
ire more comprehensive than would 
found in the usual dictionary of this 
ze, since the treated have been 
chosen for their usefulness. Thus 
idvantage of this work is that it saves 

I being wasted in searching through 
irge dictionaries or encyclopedias for 
the meaning of used by people 
ged in particular fields of science, or 

S been the aim of the 
summary ol 


words 


words 


It has 
to present a quicl 
information rather than to give 

full exposition of each topic and, if that 
borne in mind, this small book should 
welcome addition to general reference 
ooks, for the wide and the 
formation provided up to date 


scope 158 


lotor Vehicle Technology 
Part 1 
sy R. W. Bent, M.I.Mech.E 
London: Sir [saac PITMAN & Sons, 
I , Parker Street, Kingsway, London, 
1951. 4} «7 104 pp. Price 


In spite of the wealth of books dealing 
h automobile maintenance and repair, 
books of value available at 
to suit the pocket of students and 
ing mechanics who wish to supplement 
practical knowledge with easy-to 
nderstand technical details. This book 
been specially prepared for those 
udents working for the examinations of 
City and Guilds of London Institute 
Motor Vehicle Service Mechanics), the 
nion of Lancashire and Cheshire Insti 
the East Midland Educational 
the Union of Educational Institu 


re are few 


ww cost 


nion 


May 1952 


tions, and the Institute of the Motor 
Industry, fills this need. In fact, it has 
filled such a need since the first edition 
n 1946 

his second edition is similar to the 
first except that more up-to-date illustra 
tions have been subsututed where the 
tormer ones did not represent current 
practice. ‘These illustrations are clear line 
drawings of definite value to the student 
Ihe book will probably be read mostly 
by those who have had little practical 
experience, but it will also be useful to 
who are engaged in maintenance 
It covers such subjects as engine 
details, lubrication, cooling, carburation, 
fuel supply, air filters, ignition, and trans 
mission. Each chapter concludes with a 
number of questions that have appeared 
in examination papers set by the various 
bodies mentioned above 


those 
work 


The Welding, Brazing and 
Soldering of Copper 
and Its Alloys 
idlett, Herts: ‘THE Copper 
MENT ASSOCIATION, Kendals Hall 
) 8}. 188 pp. 

Lhe Copper Development Association 
ire to be congratulated on producing this 
valuable book on the joinung of copper 
and its alloys and presenting it free to 
those to whom it will be of service. We 
imagine that there will be a great many 
engineers who will find the book a mine 
ot information. Commencing with metal 
lurgical and physical properties, it passes 
on to main welding methods which in 
clude oxy-acetylene welding, arc welding 
ind resistance welding. Chapters are 
devoted respectively to the welding of 
copper, of copper alloys, and bronze. The 
illoys include those with high 
content, brasses, gunmetals, aluminium 
bronzes, silcon bronzes and copper-nicke! 
loys 

Under Brazing and Silver Soldering are 
included some notes on copper as a braz 
ing material for steel, a subject of growing 
importance in modern production 
methods. Other chapters cover the soft 
soldering of copper and its alloys, addi 
tional jointing and related processes 
including atomic hydrogen welding and 
submerged melt welding), and finally, the 
jointing of dissimilar metals 

The book is profusely illustrated with 
both half-tones and line drawings and 
includes a number of useful tables and 
charts, and also a valuable bibliography 
This is the 47th book issued by this 
Association. Readers should give evidence 
of their responsible status when applying 
for a copy 
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copper 


Mechanical World Electrical 
Year Book, 1952 

EmMMoTr & Co., 

West. 6) «4 


Ltp.,. 31, 
360 pp 


Manchester : 
King Street 
Price 3s 
In its forty-fifth year of publication, 

this handbook still continues to provide 

considerable value for money The 
section on electric motors has been com 
pletely rewritten and is now technically 
up to date Similarly “ Dynamo and 
Motor Defects * has been revised. Other 
wise, this book remains as before, and 
provides a handy reference book not only 
for electrical engineers, but for mechanical 
enginecrs also Some of its chapter 
headings include Electrical Calculations, 

Turbo-alternators, Electric Braking. 

Transmission and Distribution, Control 

Gear, Rectifiers, Meters, Electric Welding 

Many tables, charts and graphs are 

included as usual. 
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MINNEAPOLIS-MOLINE ENGINE 


{ Four-cylinder, V-Type Unit for Self-propelled Farm) Machines 


N recent years self-propelled, as 
distinct from tractor-drawn, agri 
cultural machines have become in- 

creasingly popular in America and are 
now receiving some attention 
Europe. The obvious example is the 
combine harvester but it would seem 
logical to apply the principle to other 
farm machines such as beet, potato or 
forage harvesters; ploughs; drills ; 
mowers ; windrowers ; and hay balers 
Self-propelled machines are highly 
manoeuvrable, convenient to use and, 
in most instances, effect a saving in 
labour as only a single operator is 
needed. These advantages, however, 
are outweighed by the higher aggregate 
capital investment required and the 
fact that, due to their specialized 
character, such machines are operated 
for relatively short periods each season 
As a consideration of general econ- 
omy, they lead to the multiplication 
of power units and other components 

To circumvent these disadvantages, 

resort is made to a propelled ‘ uni- 
versal carrier” on which the various 
specialized machines can be inter- 
changeably mounted. The attachment 
is designed to ensure a minimum 
expenditure of time for a changeover 
of machine units. To remove a 
machine, the carrier is driven under a 


simple frame hoist, a sling fitted, the 
driving belt removed, two pins of the 
rydraulic implement lift gear with- 
drawn, and the three attachment 
points disconnected. When, by means 
of a hand-cranked hoist, the machine 
is raised clear, the carrier is backed 
away and the machine lowered on to 
a simple dolly for transport and 
storage. 

A German carrier, the Lang, is a 
four-wheeler steering on all wheels 
but the Minneapolis-Moline is a 
three-wheeler (two-tracked) and steers 
on the single rear wheel. An experi- 
mental carrier was tested in 1946 and 
subsequently put into production. 


Design considerations 

An essential component was a simple, 
compact and robust power unit and 
for this an interesting design was 
evolved. Special consideration was 
given to limitations of space, weight, 
character of drives, minimum spares 
and low production cost. To reduce 
tooling and manufacturing costs a 
substantial percentage of the com- 
ponent parts were to be common with 
those for the engine of the Company’s 
Model Z tractor engine which has 
been in production for a number of 


years. 


Minneapolis-Moline engine for universal carrier 


For compactness, a four-cylinder, 
V-type design having a three-throw 
crankshaft is used. As compared 
to the conventional 90 deg V-type 
engine, the choice of a 60 deg cylinder 
block angle gives a reduced overall 
width ; less vibration, it is claimed ; 
and a smoother firing order of 120- 
180-240-180 deg instead of 90-180- 
270-180 deg. The bore is 32 in and 
stroke 5 in, giving a total swept volume 
of 206-41 in® (3382*27cm*). Com- 
pression ratio is 6-15: 1 and at 1,500 
r.p.m. the output is 38 b.h.p. 

Cylinders, incorporating the heads 
carrying the horizontal valves, are 
cast in pairs and are separate from the 
barrel-type crankcase. On each block 
a shallow detachable cover, bolted to 
a facing on the inner side and arranged 
at an angle of 15 deg to the plane 
containing the cylinder axes, closes 
the combustion spaces and furnishes 
a means of access to the valves. 

A drive is taken from each end of 
the crankshaft and, to sustain the belt 
loads, large diameter anti-friction 
bearings are used for the shaft mains. 
The shaft is threaded into the crank- 
case from the rear and supported in a 
roller bearing in the front end wall 
and a ball bearing in a housing regis- 
tered in the rear wall. Crankpins are 


Right-rear view 
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2-62 in diameter and 1-28 in long, the 
centre one being of double length to 
accommodate a pair of rods side-by-side. 

Forged steel connecting rods have a 
centre-to-centre length of 8?in and 
a diagonally divided big-end with the 
cap secured by two set bolts. Com- 
plete with bushing each rod weighs 
45 07. Cast iron is used for the flat- 
topy.d piston, which is fitted with 
three compression rings and one oil- 
scraper ring. All rings are above the 
1-00 in diameter, 3-00 in long hollow 
gudgeon pinretained bycirclips. With 
rings and pin each piston weighs 54 oz. 


Valve gear 

Interchangeable inlet and exhaust 
valves have 1-46in diameter heads 
with 45 deg faces, 0-341 in diameter 
stems, and lift is 0-355 in. Alloy cast 
iron seating inserts are provided for 
exhaust valves only. As the valves 
are actuated directly by long rockers 
mounted outside the cylinder blocks, 
two camshafts are necessitated. These 
are mounted in the crankcase and 
driven from a helical gear keyed to 
the front end of the crankshaft. 

Lubricating oil is carried in the 
crankcase sump and a novel feature of 
the system is the floating oil pump on 


MORAINE-400 ENGINE BE 


N a S.A.E. Preprint, January 1952, 

A. R. Shaw describes the develop- 
ment of Moraine-400 bearing material. 
A cadmium-silicon-aluminium alloy, 
GM-3889-M, with excellent ductility 
and score-resistant properties, was 
taken as the starting point. Because of 
the difficulty of bonding aluminium to 
steel, previous aluminium bearings had 
been solid in structure, but the rela- 
tively high coefficient of expansion of 
aluminium made such bearings unsatis- 
factory. On the other hand, the rela- 
tively heavy layer of brittle iron- 
aluminium alloy produced at the bond 
by existing processes of bonding 
aluminium to steel gave the composite 
material inadequate fatigue resistance. 
Moreover, these processes were unsuit- 
able for large-scale bearing production. 
Eventually, however, a process was 


N the article on the Daimler Regency 

Gearbox, published in the March 
1952 issue of the Automobile Engineer, 
the linings for the brake bands were 
specified as “Halo,” supplied by 
Ferodo Ltd. However, “ Mintex” is 
the material used, and it is manufac- 
tured by British Belting and Asbestos 
Ltd., who state that “ Halo” has been 
a registered trade name of one of their 
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the front of the crankshaft, immedi- 
ately forward of the helical timing 
gear. This enables oil to be circulated 
to the big-end bearings by way of the 
drilled shaft, despite the use of anti- 
friction main bearings. 


Auxiliary drives 

Just forward of the left hand 
cylinder block, the fly-ball governor, 
and just to the rear of the right hand 
block, the distributor, are each driven, 
by spiral gears from their respective 
camshafts. Other auxiliary equipment 
is driven at the rear by V-belt from a 
pulley formed on the hub of the fly- 
wheel. This includes the radiator fan, 
the dynamo carried on the left hand 
cylinder head, and the water pump 
bolted to the outer side of the left hand 
cylinder block. 

The dynamo, it will be noted, is 
protected by a shield from heat radi- 
ated by the overhead exhaust manifold. 
A starter motor mounted low on the 
right of the crankcase engages a ring 
gear shrunk on the rim of the flywheel. 
Mixture is supplied by a Marvel- 
Schebler carburettor. 


Transmission 
The transmission is somewhat un- 





developed which gave the — strong 
ductile bond required in engine bear- 
ings. In dynamometer tests, the plain 
aluminium-clad steel bearings gener- 
ally ran well, but occasional failures 
indicated the necessity of a_ babbitt 
overlay to provide anti-scoring pro- 
perties. 

The method adopted was that of 
electro-co-deposition, but there was no 
experience to draw upon for applica- 
tion to aluminium, and a satisfactory 
process had to be worked out. After 
eight years of development and three 
years of dynamometer testing, the com- 
posite bearing material Moraine-400 
has been evolved. It consists of a steel 
backing clad with about 0-010 in of the 
cadmium - silicon - aluminium alloy 
which is itself overlaid with a tin- 
copper high-lead babbitt by electro- 


conventional. One half of the driving 
sheave is formed by the flywheel ; the 
other half is mechanically operated to 
open or close the belt groove in con- 
junction with complementary move- 
ment of the inner half of the driven 
sheave on a countershaft. An idler 
contacts the V-belt and a slight 
pressure is sufficient to take up slack. 
The gearbox provides three forward 
speeds and a reverse and, in con- 
junction with the variable belt drive 
make it possible to operate the carrier 
at any speed from | m.p.h. to 10 
m.p.h. The calculated speeds are : 

Low . 0-96 to 2:20 m.p.h. 

Second .... 1-90 to 4:50 m.p.h. 

High 4-30 to 9-78 m.p.h. 

Reverse.... 0:66 to 1-90 m.p.h. 
The final drive is by a 3 in heavy duty, 
endless belt which also serves as a 
clutch by means of a spring idler 
which can be released by manipulation 
of a pedal. This clutching system 
has been used by the firm for a number 
of years on the cylinder drives of 
combine harvesters. 

Overall dimensions of the engine, 
which is mounted transversely on the 
carrier, are 33in wide, 34in high 
and 314 in long. 


ARINGS 


co-deposition to a thickness of up to 
0-010 in; the aluminium is now merely 
one of the components. Moraine-400 
has from six to ten times the bearing 
life of the conventional babbitt which, 
in a particular new engine, withstands 
about 100hr of endurance testing, 
while the Moraine-400 bearing runs 
750 hr with ease. Their general adapt- 
ability and  conformability allow 
Moraine bearings to give satisfactory 
operation after being changed from one 
engine to another. To date there have 
been no failures attributable to fatigue 
or bond failure. Where bearings have 
been properly designed and _ installed, 
there have been no failures from scor- 
ing. The embeddability is “ pheno- 
menal,” and the aluminium and babbitt 
ensure high corrosion __ resistance. 
(M.1.R.A. Abstract No. 5746.) 





Daimler Regency Gearbox 


products since 1922. This name was 
applied to a specific class of synthetic 
resin-bonded wound yarn friction 
linings. Considerable quantities have 
been produced over the last thirty 
years for a wide variety of purposes, 
including substantial deliveries for 
various forms of Wilson pre-selective 
gearbox _ bands. Since 1945, the 
use of the word “Halo” has been 


abandoned by the Company. 

The general brake lining name of 
“Mintex” is now applied to these 
wound types, as well as to the 
more normal woven and moulded 
varieties of lining produced by their 
company. 

A wire-woven Ferodo lining is used 
on Daimler armoured car and tractor 
gearboxes of the Wilson type. 
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REDUCING ROAD NOISE 


{ Silentbloc Frustacon Unit Applied to 
Coil Spring Suspension Systems 


UCH attention has been de- 

voted, of recent years, to the 

reduction of noise in imotor 
cars. The most difficult part of the 
problem is to eliminate the noise 
generated by the contact of the tyres 
with the road. This noise is particu- 
larly noticeable when travelling over a 
freshly made road surface as, under 
these conditions, the surface is usually 
rougher than one that has been in use 
for a year or more. Engineers and 
physicists, who have carried out in- 
vestigations on this subject, are not 
all in complete agreement as to why 
road noise seems to be more apparent 
in modern cars than in earlier ones 
However, there are probably several 
contributory factors. 

One of these is that engine mount- 
ings have been steadily improved, and 
now, as a result, hardly any vibration 
is transmitted to the structure. In 
fact, when measured with a noise 
level meter, there is little or no differ- 
ence between the noise in a 
travelling with the engine running, 
and that in the same vehicle moving at 
the same speed with it switched off 
and out of gear. It follows that the 
engine noise which used to mask 
effectively the other noises, has now 
been reduced to the stage where it is 
the other noises that are the more 
noticeable. 

Another feature of the modern car 
is the enveloping wings and body. In 
many cases, the body is constructed 
integrally with the chassis frame, and 
it can even be said, of some cars, that 
there is no chassis frame. Moreover, 
welding is now employed extensively 
in places where bolting was formerly 


Car 


Fig. 1. An application of a Silentb 


mounting to an I.F.S. System 


used, with the result that the damping 
characteristics of the structure are 
greatly reduced. 

A change that has often been blamed 
for increasing the noise transmitted to 
the structure is the incorporation of 
independent front suspension. With 
this system, two factors are considered 
to have had a detrimental effect. One 
is that the older leaf springs had, 


3. Typical load deflection curve of a 
Frustacon mounting 


owing to interleaf friction, a con- 
siderable inherent damping capacity, 
whereas the coil spring or torsion bar 
has not. The other factor is that the 
transverse links, of the independent 
suspension system, directly connect 
the unsprung mass with the chassis. 
he logical, and probably the most 
economic measure to adopt, for the 
reduction of the transmission of road 
vibration to the vehicle, is to insert 
rubber between the suspension and 
its mounting brackets. Rubber bushes 
are employed for this purpose in the 
pivot joints of suspension units. This 
has been done by many manufac- 
but the effectiveness of the 


turers, 


c Frustacon 


measure is limited by the fact that the 
steering geometry must be accu, ,:tely 
controlled. The employment of rub- 
ber bushes in these joints has, of 
course, an additional advantage in that 
there is no need for lubrication. 
However, the noise problem is far 
from being completely solved. Ac- 
cordingly, attention has been given to 
the mounting of the spring, since, in 
many designs, this is the only path 
remaining along which vibrations can 
be transmitted through a metal-to- 
metal joint. Apart from the direct 
transmission, from the coil spring to 
the chassis, of road excited vibrations 
of the unsprung mass, there is evi- 
dence to indicate that surging of the 
spring takes place. This can be 
observed when a chassis is placed with 
its wheels over rotating drums fitted 
with bumps or an artificial road 
surface. Under these conditions, by 
placing the hand on the coils of the 
spring, the vibration can also be felt. 
The surge takes the form of a 
vibration at one of the natural fre- 
quencies of the spring itself. Sus- 
pension springs have a relatively high 
mass, therefore the energy of the 
vibrating system is fairly large. Ac- 
cordingly, it is reasonable to suppose 
that the end reactions to the surge 
will be appreciable, and that the 
vibrating spring is a potential source 
of structure-borne noise in vehicles. 
The tyre is capable of transmitting 
the fairly high frequency vibrations 
that may excite the spring surge and 
that may also be communicated 
directly through the spring to the 
chassis frame and body. Despite the 
fact that the best way to reduce noise 


There are alternative designs to suit 
different suspension layouts 
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is to stop, at the source, the vibration 
producing it, in this case there seems 
at present to be no way of doing so. 
Although the tyre is intended to 
absorb the high frequency excitation 
caused by small road irregularities, it 
cannot perform this function entirely 
satisfactorily. This is because ad- 
jacent to its side walls, it is relatively 
stiff so far as loading in the vertical 
plane is concerned. 

An alternative method of reducing 
noise, by isolating the chassis from the 
spring has been tried. Hitherto it has, 
in some cases, been the practice to 
insert a rubber washer, about | in 
thick, between each end of the spring 
and its seating. Although this has, no 
doubt, a beneficial effect, due to 
damping, it can be improved upon. 
Like many improvements, it can only 
be effected at an additional cost, but 
at least one manufacturer has decided 
that this is warranted by the results 
obtained. 

Incorporated in the front suspension 
of the latest Rover 75 is a Silentbloc 
Frustacon anti-vibration mounting. 
The unit consists of three components; 
an outer steel pressing formed with an 
external circular flange which replaces 
the normal coil spring lower pan of 
the Rover 75, a steel inner sleeve, and a 
cone shaped rubber insert which 
separates the two steel members from 
each other. The unit is secured to the 
lower wishbone member by means of a 
bolt through the centre of the inner 
sleeve. Mounted on the upper end 
of this bolt is a dished washer which 
forms an abutment for the bump stop 
fitted to the coil spring upper pan. 
Thus the bump load is not taken 


TRANSPARENT CUTTING 


FoR a long time now cutting oils 
have contained various additives, 
such as sulphur or chlorine, which, 
while improving the cutting charac- 
teristics, tended to darken the oil. 
Methods have now been developed, 
states Lubrication, January 1952, per- 
mitting the application of considerable 
quantities of additives without affecting 
the transparency of the oil. The main 
advantage derived from the use of 
transparent oil is that the tool and the 
workpiece can be observed during the 
machining, and thus improved accuracy 
and finish are possible. Inspection of 
the parts produced can more easily be 
accomplished without stopping the 
machine and removing the oil. In addi- 
tion, there is a psychological effect on 
the workers, resulting in a_ higher 
efficiency of work due to cleaner oper- 
ating conditions. 

Cutting oils designed for heavy 
machining operations contain sulphur 
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entirely through the rubber of the 
Frustacon unit. 

Other layouts are practicable and 
the unit may be fitted at either the 
top or bottom of the coil spring. Fig. 1 
shows the mounting in the top 
position. In this case, the unit is 
mounted on a central spindle, the top 
end of which is shouldered to fit a hole 
drilled in the upper portion of the 
suspension bracket, to which it is 
secured by a slotted nut. 

A bump stop is incorporated in the 
unit by securing a heavy gauge disc on 
to the lower end of the central spindle. 
The rubber stop is mounted on the 
lower spring support pan and, in the 
full bump position, it bears against the 
disc and spindle. It is usually re- 
garded as fundamentally sound for the 
spring and bump loads to act along the 
same axis, as a common supporting 
structure can then be used for both 
functions. This leads to simplicity 
and efficiency, reducing the weight to 
a minimum. 

Apart from limitations imposed by 
the need to keep the price as low as 
possible, several other factors have 
influenced the design. In order to 
keep down the overall height of the 
suspension unit, and thus to reduce to 
a minimum the weight of the support- 
ing structure on the chassis frame, the 
vertical dimensions of the rubber 
mounting must be restricted. To 
satisfy these conditions, a flange at 
the top end of the outer member 
carries the spring. With this arrange- 
ment, it is possible to incorporate the 
amount of rubber necessary to carry 
the load without being unduly res- 
tricted by space considerations. 


Another feature desirable for this 
type of mounting is that under normal 
loads, its rate shall be as lowas possible. 
This characteristic has been incor- 
porated by giving the unit a variable 
rate, relatively low to support normal 
loads, but increasing with deflection. 
The load-deflection curve for one of 
these mountings is given in Fig. 2, 
but the manufacturers state that it 
may be altered to suit particular re- 
quirements of individual designs, with- 
out changing the physical dimensions 
of the unit. The rubber is not highly 
stressed by the heavier loads as, under 
these conditions, the outer member 
and the upper rubber flange bear 
against the support bracket so that the 
main portion of the rubber member is 
relieved of excessive loads that might, 
in time, damage it. 

A Silentbloc unit designed for use in 
vehicles employing a telescopic shock 
absorber co-axial with the coil spring 
is illustrated in Fig. 3. With this 
arrangement, it is usually the shock 
absorber that governs the overall 
height of the suspension system and, in 
some designs, it will project through 
the upper support bracket. For this 
reason, the inner member of the 
Silentbloc unit is a tube of a diameter 
sufficient to clear the shock absorber, 
the angular movement of which is 
catered for. The spring seats on the 
flanged lower end of the inner member, 
and the outer member is bolted to the 
suspension bracket on the chassis 
frame. No bump stop is incorporated, 
but otherwise the characteristics of the 
unit are similar to those of the Frustacon 
mounting. Some shock absorbers have 
built-in bump and rebound stops. 





in active form, and such oils will 
corrode copper at room temperature. In 
other respects transparent cutting oils 
of this type are outstanding: they 
dissipate heat rapidly, provide efficient 
operation, carry-off is minimized, and 
they readily separate from chips and 
contaminants. In cutting performance, 
they are far superior to transparent oils 
available not long ago, although some- 
times they do not equal the best black 
oils. A non-corrosive type of trans- 
parent cutting oil has also been deve- 
loped which, although less _ effective 
than the active type, is suitable for 
machining copper and _ its alloys. 
Exceptional properties of some non- 
corrosive sulphurized oils permit their 
application as both a cutting fluid and 
machine oil, and also as the hydraulic 
medium if the machine is so equipped, 
the danger of mutual contamination of 
the different oils is thus eliminated. 

A chapter on dermatitis discusses the 


OILS 


action of cutting oils on the skin, 
bacteria in oils, and methods otf 
prevention and treatment of © skin 


infection. (M.I.R.A. Abstract No. 5735 


1 ° . 

Ultrasonic Flaw Detector 
HE field for non-destructive testing 
is large and ultrasonic apparatus, 

in conjunction with an oscillograph, is 
being widely used for the examination 
of castings, forgings, machined parts 


and welded joints. As the scanning 
trace indicates an initial pulse at the 
entry surface and a bottom echo from 
the remote surface, intermediate peaks 
caused by discontinuities, inclusions, 
or porosity can be readily located. A 
new portable flaw detector manufac- 
tured by Solus-Schall Ltd., 18 New 
Cavendish Street, London, W.1, is 
described in a booklet obtainable from 
the above address. (2011 
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FACTORS AFFECTING THE ECONOMIC 


OPERATION 


By G. Waring, A 


f 


LTHOUGH many aspects of 
design, maintenance and operation 
were considered, much of the paper 
dealt with the economics of engine 
performance. In the authors’ opinion 
this unit provided the most fruitful 
source of investigation, because 
whereas the overall efficiency of 
good mechanical transmission was as 
high as 93 per cent, leaving little room 
for improvement, the thermal efficiency 
of a good engine of the direct-injection 
diesel type was stated to be 37 per cent, 
and for some petrol engines even as 
low as 23 per cent. Much, however, 
had been done to secure engine 
economy by extending the overhaul 
periods of a commercial vehicle engine 
which to-day would operate success- 
fully for mileages up to 200,000 
between overhauls, thus setting a targe! 
for the remainder of the vehicle design 
Dealing first with the size of engine 
for the work and performance required 
of it, it was stated that for a heavy 
goods vehicle 5 or 6 h.p. per ton would 
be acceptable, whilst for a bus 9 or 
10 h.p. per ton would be a reasonable 
figure in Britain. A_ private car 
required something like 25 to 35 h.p 
and a 500cm* motor cycle utilized 
40 to 50 h.p. per ton to give a fairly 
high degree cf road performance 
Using these figures as a basis, a 
44-seater single-deck bus would require 
30 h.p. for the passengers and 75 h.p 
for moving the unladen vehicle. There- 
fore, every effort should be made to 
reduce the unladen weight because, for 
every ton saved in weight, the engine 
power could be reduced by 10. This 
saving in power, translated roughly, 
meant a saving of | m.p.g. 
Concerning the maintenance of 
chassis units, much had already been 
done by manufacturers to extend semi- 
overhaul or intermediate docking 
periods. For example, the use of 
rubber bushings in shackle pins pro- 
vided a probable mileage of 250,000 
before replacement. Hard chrome- 
plated king pins and sleeves employing 
automatic lubrication would cover at 
least 250,000 miles without attention, 
and it was then only necessary to 
rotate the components through 90 deg 
in order to duplicate this mileage 
Stress was placed on the desirability 
of frequent examination of lubrication 
records for all major chassis units at 
an interval of at least three days to 
ensure that a unit was not consuming 
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in undue amount of lubricant. Such 
records, if properly maintair 2d, would 
indicate immediately leaking glands, 
worn bearings, and leaking joints. 
Extensive tests carried out to deter- 
nine the relative effects on m.p.g. of 
the number of bus stops per mile, 
showed that the effect of 7, 6, or 5 
stops a mile gave a_ proportionate 
reduction in m.p.g. of 7 per cent. It 
was suggested that bus stops on city 
service routes should be positioned on 
the departure side of traffic light 
ontrols at inter-sections, thus avoiding 
stops whenever the traffic lights were 
n favour of an approaching vehicle. 
Choice of gear ratios was also of 
vital importance. It was desirable that 
bus should re-start easily in second 
ear when half laden on slight reverse 
sradients This was important 
because, as drivers would not generally 
use first gear under these conditions, 
the clutch and gearbox were abused. 
Ihe use of a close-ratio box to provide 
easy gear change usually demanded an 
ibnormally low axle ratio to give an 
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easy start on extreme gradients, and 
this had an adverse effect on fuel 
consumption. 

Concerning the alternative forms of 
transmission, it was held that, with the 
present cost of fuel, there was no 
doubt that the clutch would still lead 
the field from an economic view. 
However satisfactory the fluid flywheel 
might be from a maintenance point of 
view, all known forms still provided 
slip and resulted in an increase of 9 
or 10 per cent in fuel consumption as 
compared with a clutch transmission. 

Other possible means of reducing 
costs were suggested. (a) As the 
35-gal fuel tank usually fitted on 
modern vehicles was seldom emptied 
below the one-third mark with daily 
refuelling, a 10-gal_ reduction in 
capacity was suggested. This would 
save about 100 Ib of dead load. (b) The 
use of single-deck buses in preference 
to double-deckers on services with an 
overall route time of 30 minutes or 
less, especially on circular routes. Not 
only was the unladen weight of the 
vehicle less, but there was less chance 
of uncollected fares. (c) Decreasing the 
weight of bus bodies by reducing seat 
thickness and frame design, the use of 
lighter weight glass, and a revision in 
thickness or changes of section for 
pillars and panels. A scrutiny showed 
that a saving of 600 lb was possible on 
these items. 


Sandblasting Agent 


CCORDING 
nautical Co. of San Diego, Cali- 
fornia, red garnet sand is 50 per cent 


to the Ryan Aero- 


more effective than ordinary white 
silica sand as a sandblasting agent. 

A relatively new material in the 
field, it will treat metal parts under 
lower air pressure in half the time 
required with silica sand. 

Although more costly than silica sand, 
its action is faster and its useful life 
much longer and thus considerable 
savings can be realized. Ina shop test 
over two 8-hour shifts, machines using- 
silica sand had to be reloaded six 
times, whereas only a single loading 
was necessary with garnet sand. 

As reported in Modern Machine 
Shop, December, 1951, the Ryan Co. 
found that when garnet sand crystals 
break down the resulting smaller 
crystals still retain sharp cutting edges 
but that the silica sand disintegrated 
into relatively smooth crystals having 
no further value as a cutting agent. 
Experience has shown also that garnet 
sand is much less likely to clog 
machines in damp weather. (2007) 
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These tapping machines have a high reputation for 
fast yet sensitive tapping. Of simple design, they Capacity, Mild Steel 
are manufactured to a high degree of accuracy; —— 9 BA—{ Whit. | 
equipped with hardened and ground work spindles 

and special ball-bearing mounted driving clutches. 
Adjustable work tables and stripper plates are | Max. Distance 
provided. Adjustable stops are fitted which limit | Table to Chuck 
the depth of stroke. | Spindle to Column 


FOLLOWER ATTACHMENT Dimensions of Table 
A follower attachment can be supplied. This is Diemoter of Spindie 
recommended for producing accurate threads and 
when tapping fine pitches in aluminium and other 


9 BA—2 BA 


Max. Feed of Spindle 





Chuck Capacity 


Spindle Speeds 760- 1000-1500 700-940-1000 


soft materials. 
(For. and Rev.) RPM | RPM 


FLOOR MACHINES 


Two sizes of floor machines are also available. 


C ) 


MACHINE TOOL CO. LTD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


Power Required 





ALSO AT - BIRMINGHAM-TELEPHONE CENTRAL 3692 - STOCKPORT-—TELEPHONE STOCKPORT 5241 - GLASGOW-—TELEPHONE MERRYLEE 282? 
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Pressings and 
Fabrications.. 


We are fully equipped to undertake 
pressings up to 400 tons, Guillotining 
up to 10 +” plate, Laminations, 
Fabrications, Deep Drawing and 
Spinnings. Brake press work can be 
accommodated up to 10 3" OR 


18 12G. 





Your enquiries will receive our prompt 
and careful attention. 


AnAMs BROS ¢ BURNLEY Sea LTD 


HARROW SHEET METAL WORKS, 


ELMGROVE ROAD, HARROW. 
TELEPHONE : 


HARROW 6411 (5 lines). 








Instinctive 
chicc —= 


REAMERS 
COUNTERSINKS 


It is not without sound reason that the engineer’s 
buyer, surrounded as he is with a very wide 
choice, instinctively chooses INTAL. Experience 
has taught him that INTAL stands for toughness, 
long-life and precision, saving time and money 
in the long run. 


CUTTERS 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY STREET ° SHEFFIELD, 3 
Telephone: 23072-3-4 Telegrams: ‘‘Fluted’’ Sheffield 
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ecalemeters 


FOR HIGH PRECISION METERING OF LIQUIDS 
%*# by the positive displacement principle 


Tecalemeters are being used by leading Automobile 
Engineers engaged on the production of jet engines 
for Aircraft and are employed for measuring fuel 


consumption. 


Tecalemit engineers will be glad to co-operate with 
Automobile Engineers and Designers in the instal- 
lation of Tecalemeters for the above and other 


purposes. 


—_— <— 


TECALEMIr 


Metering Division 


PLYMOUTH & BRENTFORD 
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A Ransomes can ¢ake it! 


Wherever bottle-necks appear, when- 
ever there are products to be lifted, 
stacked or moved a RANSOMES 
Fork-Lift Truck reigns supreme. 
Quickly, economically, without noise 
or fumes it keeps production lines re [= : \ . ee 
clear and conserves space by stacking i) 
heavy objects where before they had —, 
to stay on the floor. Every moment 
of the day ‘““RANSOMES ARE 
TAKING IT”. 
Made in 10, 20 and 40-cw 
Ask for details 
R a | INSTANT STOP-START 
a m « 8] mi ] = , eee | No Idling Power-Unit. 
MINIMUM RUNNING Costs | COMPLETE ACCESSIBILITY 
In Current. | __ OF ALL COMPONENTS 
NO FUMES, NOISE OR SMOKE a at ei pe 
ELECTRIC FORKLIFT TRUCKS ae 


BATTERY - POWERED 





RANSOMES SIMS AND JEFFERIES LIMITED, ORWELL WORKS, IPSWICH. 














Steel Wheels for Cars. 


Commercial Vehicles and Tractors 


CONSIDERABLE SUPPLIES 
AVAILABLE ON CONTRACT 
BASIS TO MANUFACTURERS. 
STANDARD OR SPECIAL 
TYPES AS REQUIRED. 








These wheels are imported 
from Western Europe and 
are as supplied to Continen- 
tal vehicle manufacturers. 


WATKINS & ROSEVEARE LIMITED 
CANTRELL WORKS IVYBRIDGE, DEVON - TEL. 111 
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Tested ana recommended by the 
Ministry of Supply (MVT Branch) 
Ref. No. VG.6/300/FIR for export 
to tropical countries. 


sLiCK BRay .) OSOTITE — the modern 
3 ea Noes scientific sealing which has 
(hye) Tip been proved by rigorous tests 

\ to be the perfect jointing for 
cme smooth surface oa pte 

dv unions. OSOTITE is a simply 

= applied, liquid compound, im- 


- > pervious to heat, petrol, oil, 
O S grease, water and steam which 


ensures in a few minutes a 


Srick HIGH PRESSURE GAS, AIR or WATER-TIGHT JOINT. 


PROD UCT ; Write for full details and prices to : 
—eIiCK BRANDS LIMITED 


0 Va en Solu cel Wehun & Wolekek, lumen Sel Golo, Huu a. Remar. Be) 
Tei: CROYDON 3171-2 Cables: SLICKBRA, SOUPHONE, LONDON 








Vibration proof, speedier and cost-reducing, 
G.K.N.’s Sems Fastener Units are delivered 

with the correct size and type of lockwasher 
already assembled on the screws. The washers 

are free to turn but can’t come off. The units 
avoid handling and loss of washers— make for easy 


driving — make completely secure fastenings and 


simplify stock control. As Sems save time they 


also save money—time after time after time. 


GUST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED. Screw Division: Box 24, Heath Street, Birmingham 18 .. 
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rear axle 
with hypoid gears.. 


For Commercial Vehicles we produce 6 to 7 
See us 


on 
STAND wt 1952 
No MAY 5-16 
CASTLE BROMWICH 


D 428 BIRMINGHAM 


are capable of a higher torque capacity. 


ton (pay load) axles incorporating hypoid drive. 


More robust than the spiral bevel drive they 


CROWN WORKS - TYBURN -: BIRMINGHAM 


Telephone : ERDington 1661-6. Telegrams : ‘‘Mosgear, Birmingham.”’ 
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ENGINEERS’ TOOLS 
of both standard and special 
design and made from the 
range of world 
‘‘MUSHET’’ steels 
supplied to countries 
throughout the w 
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SAMUEL OSBORN & _ CO., LIMITED 


SHEFFIELD 





Better protect the 

hands of your workers 

with Udal Guards. There is a 
model for every press, and Udal ex- 
perts are always happy to offer advice. 


2 19525 
MAY 5-16 
CASTLE BROMWICH 
BIRMINGHAM Pe 
Stand No. D630 | h 


j. P. UDAL 


NTERLOCK WORKS 
COURT ROAD 


mm = PRESS GUARDS 


hone: CALthorpe 3114 
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We are proud to remember that, 


as suppliers of heat treatment 
and melting furnaces, we have 


now been of service to industry 
for twenty-five years. 


We look forward to 
continuing the friendships thus 
gained— and to 
making many new ones—in 


the years to come. 


POR LE € 


ERDINGTON 


. 
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INDIVIDUALITY 





Just as no two fingerprints are exactly the same, so no two 
. 


human individuals, and no two species of flora or fauna 


To the unobservant, they may have superficial similarities, but the inexorable 
Law of Nature makes each an individual in some tiny variation of form 
or behaviour. Some develop individuality to such a marked degree that 


they stand out in greater contrast against the rest 


In Industrial affairs, we believe (indeed, we have proved) there is also 
opportunity for a Firm to achieve an individuality of its own by giving 
better service, thus earning 2n ever-increasing measure of reputation, which 


seems to spread in a most remarkable way 


SOUTH WALES FORGEMASTERS LID 
GARTH WORKS © TAFFS WELL © CARDIFF 


Grams: “ FORGEMASTERS,” TAFFS WELL Phone: TAFFS WELL 41/2 








ILFORD Industrial X-ray films 
always looking for trouble —at all levels 
This mobile X-ray unit is investigating the 
soundness of a welded structure high above 
London—a type of inspection that calls for a 
completely reliable sensitised materia The fact that 
so many of the radiographs taken during the erection ot 
important engineering projects are made on ILFORD 
Industrial X-ray films is a convincing tribute to their 
consistently high quality > ILFORD INDUSTRIAL X-RAY FILM TYPE A 
. “4 A general-purpose film whose very high speed, exceptional latitude and 
good contrast when used with calcium tungstate screens make ii particu 
Iilustration shows Newton Victor Rayn 40 kV. Industrial carb Peccipeee ged atin Soy i a a ct 
whe or wit -rays or gamma rays 
Y-ray Unit lashed in position for rad ipl f welds during cr s sai cola a 
construction of the welded heat-storaze tower for the Pimlico 
tas phe haaiiag Ktadias “ . = > ILFORO INDUSTRIAL X-RAY FILM TYPE B 
produced b , Ve Neowk = imi A fast film designed for direct exposure to X-rays or for use with lead , 
Reproduced by courtesy of Messrs, New } r Limited. screens. Recommended for the radiography of a wide range of castings 


and welds in light alloy or steel where the aim is the detection of tine 
detail with economical exposure times 


> ILFORD INDUSTRIAL X-RAY FILM TYPE C 
. direct-exposure film of medium speed and 
> -mely fine grain, specifically intended for the radiography of magnesium 
id alum 1 castings where very fine detail must be recorded, and for 
tion of all materials having a low X-ray absorption coefficient 


the examina 


& 2 
Industrial X-ra Films > ILFORD INDUSTRIAL X-RAY FILM TYPE G 

A new ILFORD product and the fastest film yet made for use with or 

without lead screens. Three times as fast as the Type B film, yet with very 


increase in graininess, it is ideal for the examination of heavy castines 


ILFORD LIMITEC : ILFORD : LONDON and ssemblies in steel or bronze either with X-rays or gamma rays 
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from (TM) Pv, 


with the 


down to 
15 Minutes _— — 


419 Minutes 





AUTOMATIC 
TURRET 
LATHES 


The cost of machining these gear blanks 
took a sharp drop whenthe FASTERMATICS 
took over. Time was cut nearly two-thirds. 
Moreover, human errors were eliminated, 
The 2-F Fastermatic—one of 3 sizes with pore en a ae ene ee 
swing over bedways, ranging from [fF f 
21” to 29”. One operator tends 2 Fastermatics and a 
honing machine. Simple tooling makes it 
possible to handle 9 different sizes of gear 
blanks. 
oe These modern automatic turret lathes 
enable you to handle a larger number of 


WE HAVE A ‘FASTERMATIC’ AVAILABLE py worepelpph ymgeore caer or fea 
FOR DEMONSTRATION. Asks for facts about them. 





DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, LONDON,S.W.II. PHONE Tea Ci) 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES . 


Automatic Operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





We also manufacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines, Multiple 


ENGINEERING C0 LTD Drilling Heads and Machines, Tapping 
J . Machines, End Facing and Centring 


COVENTRY prone ‘COVENTRY 88641 High Production. arabe 





Rathbone 1664 








CRACK DETECTION 


by the ELECTROFLUX 


MAGNETIC 


CRACK DETECTION 
APPARATUS 


The Electroflux Type “S” Universal 
Crack Detector will locate cracks in 
all directions. 


The extremely flexible design of this 
new machine enables all general 
magnetic crack detection work to be 
carried out, and will accommodate 
specimens up to 48 inches long. 


Write for leaflet No. 904/17-1. 


Magnetic 
fluids are 
available 
n black 
red and 
white 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD. 
TRAFFORD PARK, MANCHESTER, 17 


Member of the A.E.!. group of companies 
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new horizons... 
... East or West, 

managements and operators have 
found that the outstanding 
features of the MURAD 1 in. 
High Speed Capstan ensure 
rapid, uninterrupted production 
and maximum operating 
convenience. On both sides of 


the Atlantic, where greater and 


greater production is the call, 


MURAD Capstans are being 


installed to meet this demand. 


MURAD DEVELOPMENTS LIMITED, AYLESBURY, BUCKS, ENGLAND ~- PHONE: AYLESBURY 790 (4 LINES) ~- CABLES?: MURADITE, AYLESBURY 
P1683 
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Non-Ferrous CASTINGS 


Our specialised know'edge is offered to you in the 
supply of Castings from a few ounces up to 5 tons—in 
PHOSPHOR BRONZE, GUNMETAL, 
MANGANESE BRONZE, ALUMINIUM BRONZE 


(Tensile Strength 45 tons per sq. in.) 





ALSO 
Light Alloy Castings. ‘BIRSO’ Chill-Cast Rods and Tubes 
Centrifugally-Cast Worm-wheel Blanks * Ingot Metals 
Phosphor Copper - Phosphor Tin: Precision Machined Parts 
Finished Propellers, etc. 
e 
Fully approved by Admiralty and A,1.D, 
T. M. BIRKETT & SONS LTD. 
HANLEY - STAFFS 
Grams: Birkett, Hanley ‘Phone: Stoke-on-Trent 2184-5-6 
in association with 
BILLINGTON & NEWTON LTD. 
LONGPORT, STOKE-ON-TRENT 


Grams: Bronze, Phone, Longport ‘Phone: Stoke-on-Trent 87303-4 & 88147 
Bi24 

















A wide range of plant, tools, equipment and 
materials for the Foundry Trade are readily 
obtainable at WARDS. 


THO? W. WARD LID | $8 BEADED ON THREE SIDES 


ALBION WORKS ------------- ~ rr AND REINFORCED WITH 
SHEFFIELD 1 CANVAS THROUGHOUT 


PHONE 26311 (227LINES) + GRAMS FORWARD SHEFFIELD 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND -W.C.2 | HERMETIC H UJ B B t fi C 0 [TD 


| HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 
| PHONE EDGBASTON 09834 s/ab/ished 1895 GRAMS HERMETIC.BIRMINGHAM 


AUTOMOBILE ENGINEER, May 1952 





























The quality of the surface is measured by the Diatipt 
tracer point slowly traversing it. The vertical move- 
ments of the tracer point are magnified mechanically 
or electrically and the result is recorded against the 
horizontal distance traversed. The resulting figure is 
taken to be a quantitative measure of surface quality and 
is expressed as hay or RMS. The Diatipt tracer point 
VAN MOPPES & SONS measures .060” diameter, .50” long and has a maximum 
(DIAMOND TOOLS) LTD oT in any one direction of the pyramid of 














BASINGSTOKE, HAMPSHIRE. fitccrams: piariet, pasincstoxe 
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and you hold up = 
CTEEL PRODUCTION (sce vetorone none werron  mmnnan 




















Search out every ton of scrap in your works 
and turn it in. Old plant, redundant buildings, 
machines and spares — it’s all wanted back in 


the steelworks to keep up steel production. | . 
Round it up and put it in the hands of your local | qe) | 
scrap merchant. It will WHEREVER YOUR — 
NEW STEEL comes ia | LENT 


go to make the new steel 


? please return your af 
that you and every other rap to merchantstnyou 4 j Abty GEARS 


locality That will 
s) 4nnecessary frans- 
Scrap merchants are ind time, before the 
. . rap is turned into 
ols > he 
glad tc help with dis ited oo nc 
mantling and collection. want 


7: THE SCRAP 


ae =~ SPEED THE iv FOR AUTOMOBILES | 


Permanently quiet drives 


steel user need so urgently. 





Write for at the lowest possible cost. 


ee E ia Descriptive Ideal for Pgs emt gears, 
y L 7 t d ‘oll pump drives. 
== AY E | Literature magnets and by hot or cold 


LB oil, petro!, water, etc. 


BRITISH THOMSON-HOU STON 


Issued for the STEEL SCRAP DRIVE by the BE el ae Neg EE 
British lron and Steel Federation, Stee! House, Tothill St., London, S.W.1 








Member of the AE! group of Companies 43725 
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AVANT) CON WAR@ON HDD) 
Wallows Lane Walsall - Staffs. {i.e Mita 





chosen for its 
adaptability 


Milling splines on driving tumbler shaft 
334-ins. long « 7$-ins. dia from ‘80 
oo og steel stock, tensile 45 50 
tons sq. in. The Cincinnati Hydromill 
operates oe 42 r.p.m., cutter feed is 
2}-ins/min., the cutting oil being 
COOLEDGE 1:20 emulsion. 


COOLEDGE is economical without 
losing efficiency—dilutions of up to 
1:60 are not unusual—and because of 
high fatty content, such dilutions can be 
achieved without danger of breakdown 
or rusting. In addition, COOLEDGE 
has a wide range of application both as 
regards material specification and 
machinability rating and also the type 
of operation performed. In fact, many 
works are able to standardise on 
COOLEDGE for all their soluble 
coolant needs. Our latest literature will 
at 42 rpm. cutter feed is ee give you more details —- send for a copy 
ins'min, the cutting oil being now of publication SP.173. 


COOLEDGE 1:20 emulsion 





The Cincinnatr Hydromili operates 
Fi. 








3 Far na al cv 
CUTTING FLUIDS by (° Fb 8S G85), ME: 





FLETCHER MILLER LTD., HYDE, NR. MANCHESTER. Branches at LONDON, WEST BROMWICH & GLASGOW 





FM31/CF61 
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De Havillands find 101 
uses for Permacel 


masking tapes... 
made hy Johnson & Johnson 


during painting 


HERE IS A MULTITUDE OF Uses for masking tape in 


the production of aircraft such as the Comet, 


from taping protective paper on to the giant 
fuselage to blanking off pipes lucts in engines on 
test. For all these jobs, large and small, Permacel 
Cloth and Creped Paper ‘Tapes are ideal. They will 


adhere instantly and firmly to the smoothest surface 


But apart from this, they have two special advantages 
which lead to greater efficiency production. First, 
they are resilient ; and can 
be used etfectively on sharp 
and irregular sur- 
ind secondly, they 
leanly and easily from 
fibrous surfaces 
The Paper 
course, impervious to oils, 


Tapes are, of 


Masking apertures in gas turbines twit : 1 
r wp acids na 


Permace 


chemicals. 


CLOTH AND ‘DOUBLE BONDED’ * , GREPE rareR heaeeaaes TAPES 
adhere instantly and f 
* ‘Double Bonding’ is an excl 


which the adhesive is permane 


(GT. BRITAIN) LTD. cee 


Permacel Cel 
an Fes € 


ocess by 


nt terial 


Manufacturers 


THEORY 


PRACTICE 


In theory, 


that pressing spinning stamping problem 


may appear to be impossible. In practice it is 
just the job we like to tackle. May we have 
the opportunity of solving problems which 


hitherto have seemed impracticable. 


Hasscttc Harper lid 


BIRMINGHAM 





REGENT PLACE 





LOOK AGAIN 


this year 
for our 
200 HP. 


Fenner 
V-Belt Drive 


(with Taper-Lock Bushings) 


at the B.1.F 


(at Castie Bromwich) 
No D 406 Taper-Lock range of bushings... 
‘j All these things and more too! 


J. H. FENNER & CO.LTD 


HULL, YORKSHIRE. 


We shall also be showing 
Mark 5 Fenner V-Belts... 
improved finish to pulleys 
..multi-grooved and hand- 


controlled ‘Hainsworth’ Variable 
Speed Units... extension of the 
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Cutanit is unequalled 
everywhere 


There is a grade of 
Cutanit to meet the 
needs of any job 


Exhibiting on Stand 169 
international Machine Tool Exhibition 


LONDON 

a, = Sept. 17 — Oct. 4, 1952 CEMENTED CARBIDE 

WM JESSOP & SONS LTD 4|JJ SAVILLE & COLTD 
BRIGHTSIDE WORKS SHEFFIELD -) TRIUMPH WORKS SHEFFIELD 





Skilled wide-awake G.E.C. ‘Fractionals’ start pro- 
duction buzzing—right from the word ‘go”’. 
They come straight from the G.E.C. hive of industry 
where planned production is the key-note. 

If your production plans will call for more G.E.C. 
‘Fractionals’ please buzz your order in right away, so 


ee we 
‘ : ; a e 
we can include your requirements in our programme. tractionals 
7 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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When the problem is | 
sealing, consult | 


When) \anidea is bore 


@é To get the best from one Lewis 
od Spring Service, call us in at the 
birth. We do know a lot about 
springs, and modesty aside, a hint from 
us has been known to turn a puny 
weakling into a lusty product, fit for the 
dollar market. 
Makers of high-quality springs since 1919, 
A.l.D. approved. 





LEAVE /T TQ se 


LEWIS, | isi 
b see oun exwisit 


Stand No. D140 


THE LEWIS SPRING CO. LTD. 
RESILIENT WORKS, REDDITCH 
Telephone: Redditch 720/1/2 
London Office: 321, HIGH HOLBORN, W.C.1. 
Telephone: HOLborn 7479 & 7470 

















FLAT=BAND 
STRAPPING 


| Strapping with flat steel band is recognised as 
the strongest, safest, most economical method 
the mechanical | of strapping crates and packages, and for 
| bundling unpacked units wherher for transit 
over long distances or for distribution between 

the departments of a factory. 
With Seal-less Strapping the high tensile steel 
band is locked to itself without seals. There 
| is no projection above the surface of the pack 
age, so that the strapping is flat, and stacking 

or | and handling are safer and easier. 

; The Seal-less Strapping System can be demon- 
6 A S K E T S strated on your own packing floor. Seal-less 
saves waste at the seal by dispensing with 


WASHERS Svat capo nat 
AND SHIMS 


jointing engineers with 45 years of continuous 
research and practical application behind them. 


The Seal-less service is nation- 
wide. See for yourself how 
Seal-/ess Strapping brings 
extra security, speed and 
economy to your Packing 


CO fi PE RS SS Biperiment te 
MECHANICAL JOINTS LTD. OE, <A 


LIVERPOOL RD- BUCKS BS SLOUGH 19/21, Southwark Street, London, S.E.1. (Telephone No. HOP 4224) 
Bieston XN 


; 


Ch F 5 ~ 
FOR GASKETS~ WASHERS - LAMINATED SHIMS -FILTERS - PRESSWORK ¥ 
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oD 


e-ar ar 


“DARUINS | 





STEELS 
VAS) 


\\\*FOR THE ENGINEERING, 
Aha ’-  KUTOMOBILE, AIRCRAFT, 


AND ALLIED TRADES 


RAYS LN) 
If . al AQ, Wh 
res h LAM \ A 

5 \ \ \ 


TINS Ley 





o? 


SHEFFIELD: 9 





i ct a type 
Our catalogue will help you sele y 





own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS, BLACKRIDING ELECTRICAL 


WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 
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We bi? a more 
lonVin tint 


method of 


inspection! 


—and more efficient too. The unfortunate owner of this 
clean pair of heels might be able to see inside the tube. 
But he won’t be able to see inside the metal. That’s a job 
for radiography. 

We supply complete X- and Gamma Ray equipment for 
the non-destructive testing of welding and castings etc. 
We also run a test service, sending out teams for on-site 
inspections, and examin- 

ing small items in our == 

laboratories. Please write 


for full details. 


solus-sehal 


X We Loox into tHines 


SOLUS-SCHALLLTD. (INDUSTRIAL RAD 


18, New Cavendish Srreet, London, W.! 











have you considered 


dali 9 


On the ‘ Mauretania’ and the two ‘Queens,’ on 

railway systems throughout the world, certainly 

in your own car, Coopers Felt is proving an 

invaluable material for a surprising number of 

purposes. Have you considered felt? One of 

Cooper’s experts will be happy to answer any 
questions. 


COOPERS 


Please send enquiries to :— 
Head Office & Works : COOPER & CO., (B'HAM) LTD., 
Brynmawr, Breconshire. 


Telephone : Brynmawr 312. Telegrams : “ Felting, Brynmawr.”’ 


Registered Office and Works : Little King Street, Birmingham 


lgnore this. 
it may 
cost you money 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


AERIALITE 


THe fe, Dependable 


AUTO CABLE 
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Wa 


MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF LC. ENGINES AND POWER UNITS 


e COPPER & ASBESTOS WASHER CO LTD 


Hi=6 CWE RY STREET BIRMINGHAMS 


TELEPHONE: CENTRAL 1467 TELEGRAMS COPWASH 





ASSEMBLED 
AS ONE UNIT 


"SHAKEPROOF’ 
Pre-assembled washer and screw units cut assembly 


Announce 
costs by eliminating expensive hand assembly methods. 


SEMS Pick up a SEMS and drive it, only one unit to handle, 


Reg stered Trade Mark 
it is as good asa third hand. You can’t forget the washer 


PRE-ASSEMBLED WASHER & SCREW UNITS : 
and are sure it’s the right type, size and finish for the 
job. No washer losses and SEMS save driving time, 


inspection, buying, stock-keeping and all handling time. 


THE “‘ SHAKEPROOF ’’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY BARBER ANC COLMAN LTD., BROOKLANDS, MANCHESTER 


SEMS ARE AVAILABLE T0 BRITISH INDUSTRY FROM :—acToN BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 e¢ L.H. NEWTON & CO. LTD., 
NECHELLS, BIRMINGHAM 7 e LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 
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Seals at css 


if they give 
ys 8 


KIRKSTALL 


~ | BRIGHT STEEL BARS 





PROTECTION 
AND 

OIL RETENTION 

westoN oi sears | MIRKSTALL FORGE ENGINEERING LTD., LEEDS 5 


Telephone Horsforth 2821 
have these essential qualities 





which ensure maximum efficiency 


from machine bearings. 





An extensive range includes pre- 
cision seals fitted with leather or 


svnthetic rubber inserts. 





Technical staff 
available for consultation by 
designers of new equipment at the 


“drawing board” stage. 














Write or phone for full information to :— 
P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department 


See our Stand V10, B.I.F., Earls Court 


CHARLES WESTON & CO LTD IRWELL BANK WORKS DOUGLAS GREEN _ C. & C. MARSHALL LTD. 
PENDLETON SALFORD 6 Phone PENDLETON 2857-6-9 ' PLASTRIP_ HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Birmingham: MIDland 6952 on: HOLborn 0414 Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
P806 Telegrams: Tufflex, Norfinch, London 
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PRESSINGS 
TURNED PARTS 
ASSEMBLIES 


in ferrous or non-ferrous metals, 
electro or enamel finishes for the 
Automobile Industry and the General 
Engineering Trades. 


Component parts or complete as- 
semblies designed and produced 
to the customer's requirements. 


Our technical staff will be pleased 
to advise. 


W.H. BRISCOE & CO. LTD. 


WHARFDALE ROAD, TYSELEY, BIRMINGHAM 11 
Telephone: ACOcks Green 1197 

Telegrams: ‘‘Brisk, Birmingham."’ 

Holdens 








“MECHANIZE. .. 
CUT DANY COSTS ty8O% 





A new floor maintenance technique is 

positively cutting daily cleaning costs by 

80°, and meeting the special floor cleaning 

needs of the automobile engineering industry. 

That is not all. 

Columbus-Dixon mechanized floor maintenance, as well 

as saving you a great deal of money, gives you better look- 
ing, more hygienic and safer floors than ever before, with 
cleaner, healthier working conditions for your staff. 





The equipment illustrated is the Dixon Floor Polish Economizer—one 
of a range of multi-purpose machines designed for the following tasks :— 
Floor Scrubbing & Drying Disc Sanding & Surfacing 
Polishing Wire-wool Cleaning 
Scourin, Terrazzo Smoothing 
Carpet Earipooie Deck Holystoning & Scrubbing 
Upholstery Cleaning Vacuum Cleaning and Dusting 


A full range of industrial detergents, polishes, and cleaning 
solucions is available. 





THE COLUMBUS-DIXON ORGANIZATION Industrial/A Division, WEMBLEY, MIDDLESEX 


g S 
*anianw An Organization specialising in Power Floor Cleaning Equipment for every purpose in Industry 
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BINDINGS vcecmon )OLTROTTER 


2 : ~ REINFORCED =‘ 
| CARRY UP TO2cwt. 

EXCLUDER. me 

@LEATHERETTE 

PIPING ano | Pg I 
EDGING. 

© WING PIPING 





WHEELS AT 
A TOUCH 








A sturdy cabinet fitted 
with ball-bearing cast- 
ors designed to hold 
all necessary tools with 
special drawers for the 


smaller tools. Fitted 
with double doors and AS RECOMMENDED BY 


internal lock, also | ROOTES DEVELOPMENT DEPT. 
“Pram” handle at side. 

Attractive Red Stove 

enamel finish. 

Size approx.: 

30 x 16 x32 high. 


| JOHN CASHMORE LIMITED, GREAT BRIDGE, TIPTON, STAFFS. 
Tel: Tipton 2181 (5 lines). Alsoat Newport, Mon. Tel: Newport 3944 (4 lines) 


MASKING a 


STEELS 


AVAILABLE 
V-7- Yi IN MODERN INDUSTRY 
o WELT! NG L “4 “} A Comprehensive Survey by 29 Specialist 


FOR INTERIOR 


UPHOLSTERY. G an Contributors 
9 BINDING | = ay, This book, the latest, most comprehensive and 


rorCARPETS, Lig ; / - authoritative on the subject, is indispensable to 
if | | designers, draughtsmen, production engineers and 
6) HIDEM _ ids aah — engineering and metallurgical students. It specifies the 


BINDING = an Steels best used in various engineering applications 
. : bearing in mind the present need for economy), 

g : } describes their general and special properties, and how 
they may be surface finished for anti-corrosive and 
other purposes. 


FOR THE The work has been prepared under the general 


editorship of W. E. Benbow, Editor of “Iron and 


Steel,” and has a foreword by Dr. H. J. Gough, c.B., 
| M.B.E., M.I.MECH.E., F.R.S. There are over 560 pages, 
with 260 photographs and diagrams, and a complete 
7 index providing instant reference to the 
RTS vast amount of information contained 
larufaclined by - TELIFFE | = the book. 


TECHNICAL BOOKS Ff 425 net ins 
- ae . post, 43s. ld. 
H. G. GRAHAM & SON, LTD. 
CAMCOL HOUSE, DORRINGTON STREET, Obtainable at all booksellers or direct 


LEEDS, 2 Tel. 22841/2 from the address below. Complete list 
‘ of technical books sent free on request. 
London Office 
30, LEYSIAN BUILDINGS, 112, CITY ROAD,E£.C.1_ | ° 
Tel. CLErkenwel! 9130 | lliffe & Sons Ltd., Dorset House. Stamford St., London, S.E.1 














é 


I 
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No slot machining 
wih OXYGEN CUTTING 


For cutting shapes too intricate for sawing 
and thicknesses too deep for shears or gui 
lotine, B.O.C. Oxygen Cutting Machines 
re indispensable. Steel forgings, plates - 
bars, etc. are cut swiftly and easily. The “ 

of the B.O.C machine is demon- 
strated by this valve plate; the slots needed 
no machining after cutting. Apply to our 
local office for demonstration 


MAKE AND MEND with B.0.C 
MATERIALS, EQUIPMENT, SERVICE 


(BO THE BRITISH OXYGEN CO LTD 


LONDON AND BRANCHES 








© rin CNS 


We manufacture these hardened self-tapping 

screws which are available on short delivery in all 
finishes. They can be supplied with Phillips 
recessed heads as well as with slotted heads, in two 


types, namely the fully pointed type A, and the 
blunt pointed type Z. 


ir 
L 


iMitTteé oD 





ST: BIRMINGHAM . 


NXM AW FTW! RSS ~ \ \ 
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100% “Electronic” 
Graphite for 


Perfect Draughtsmanship 


Eagle Chemi-Sealed TURQUOISE Drawing 
Pencils are now made with 100°, ‘Elec- 
tronic” Graphite. “Electronic” is Eagle’s 
trade name for a blend of crystalline 
graphites of highest purity from Mada- 
gascar and Ceylon reduced to particles of 
micronic fineness in our patented Attrition 
Mill. In practice this means to. the 
Draughtsman 
Perfect Prints—because the finer the particles of 
crystalline graphite, the blacker, denser and sharper 
is the line made. So opaque and densely uniform 
is every line from a TURQUOISE Drawing Pencil that 
you can make sharp, perfect prints direct from your 
pencil tracings. 
Non-crumbling Needle Points—forlong,evenlines 
Amazing Strength—for concentrated work 


Unmatched Smoothness—for easy, gliding lines | 


the 
draughtsman’s 


a 


<= 


“CHEMI SEALED” 


*TURQUOISE’ 











EAGLE PENCIL COMPANY 


TOTTENHAM, N.!7 





CHARLES RICHARDS & SONS LTD., DARLASTON, nr. WEDONESBUR 
Phone: Darlaston 140 (10 lines) P.B.X. Wires: ** Richards, Darlaston"’ 


MEKELITE 
GEARED xe JOINT 
INDUSTRIAL 
LIGHTING 
UNITS 





For wall, bench or machine mounting. Catalogue sent free on request. 


MEK-ELEK Engineering Ltd., “!J<2" 


17, Western Road, Mitcham, Surrey. 


HAND CONTROL 


A—Vacuum Gauge 
B—Brake 

C—Accelerator 

D—Preset 

E—Parking Brake 
F—Clutch (on Gear Lever) 


FEENY AND 
JOHNSON LTD. 


| 134136 EALING RD., WEMBLEY, 
MIDDLESEX. 
| Telephone: WEMbiey 4801 & 4802 
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eleven 
anti-friction metal 


Sets the standard for the World 





_— WRITE NOW FOR THESE PUBLICATIONS 
Maximum mechanical and 
HOYT ENGINEERS’ HOYT BOOK ON THE LINED BEARING 


physical properties AND BUYERS’ GUIDE | A unique publication. 
Longest life in service A free publication Babbitting methods in full 


containing full details detail ; also contains notes on 

A full information service on all matters of all our products ‘Fitting,’ etc. 128 pages. > 
relating to plain bearings is available to and services. Price 3/6d. post free. 

you without obligation. Write to: 


THE HOYT METAL COMPANY of GT. BRITAIN LTD. 


DEODAR ROAD, LONDON, S.W.15 
Telephone : Vandyke 606! (PBX) : Telegrams : Profanity, Wesphone, London 


BABBITT - SOLDER - BRONZE - KIRKSITE - ZINC BASE ALLOYS - FUSIBLE METAL ETC. 














FUNDITOR 
Sand} 


MARKING MACHINES 


The clear-cut mark is produced by means of a short blast of fine grit material 
through a rubber mask into which the trade mark, numbers, letters, gradua- 
tions, or decorative designs, have been cut. 

Marks Hardened Steel, Stainless Steel, Carbide, Glass, Ceramics, Plastics, etc. Also 
delicate thin-walled parts with ground or polished surfaces which cannot be 
impressed by other Marking Methods. Marking to Government specifications. 


Send today for fully illustrated leaflet. 


Funditor Ltd. 


3 WOODBRIDGE STREET, LONDON, E.C.1 Phone: CLErkenwell 6155/7 
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Has a fastening job 


put you 


IF YOU WANT 


fon the spot’? i Wil PERFECTION IN 


YOUR PRODUCT 
THERE'S NO DOUBT ABOUT INVESTING IN 


FEL FLEcTRIC 


ELECTRO-MAGNETIC CRACK DETECTORS 


1} | 


MODEL 
GP/U 


Let us know your requirements or send for catalogue to— 


___Per FLEcTRICL? 


41 SIDNEY ST., SHEFFIELD 1 

















Why do the worrying when we ve already done 


it for you / Dot Fasteners are made in | 
|| BULKHEAD VENTILATOR 
eee Gare a ee i eR Regd. Design No. 852,329 ; 
a great variety of designs for a prodigious | For Buses and Coaches. Specially designed for use with 
modern methods of pan-type glazing. Adjustable to 3 
positions. Watertight joint assured. Full technical data 


and prices on request. 


| hom 
If not, our unique experience t Tastening | qeathershi 
| elds, 


oan thing to sectner wit quickly find | BisHop STREET, BIRMINGHAM 5, ENGLAND 





number of jobs—including yours probably. 











an answer. It’s a sure way . NITRIDED 


seen JNITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 


Particulars from 


NITRALLOY LIMITED 


CARR Scarce co. LTO | 25, TAPTONVILLE ROAD 


siinatell ee SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield. 
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Youn SCRAP 
S7PRAP 
SwROP 

Sv?OOP 
gs 


the ie ma wad 


SELLITTO — 


BROADWAY CHAMBERS - LONDON =. 


al 


SONS AND COMPANY LIMITED 


"Phone; Riverside 4141 ‘Grams: Coborn, Telex, London Experts in Scrap since 1834 


And at 600 Commercial Road, E.14 Bidder Street, Canning Town, E.16 Bath Belfast Birmingham Hebbu -Tyne Leeds 
Manchester Morriston, Swansea Sheffield 


Luton 








"AUSTIN - 


USE 


CLANCEY 


ST-IRON y fy 
| VALVE GUIDES ¢ “" TAPPETS /// 


SUPPLIED AS CASTINGS or FULLY MACHINED 


sii 


(a *, | ax \ 


The New AUSTIN $ 


G-CLANCEY L™ “2S NEW ST - WEST BROMWICH 
FOUNDRY BELLE 117-0 me 0.0 Od B80 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4 -. Each 

paragraph charged separately. Box oaumber 

Advertisements tor the 

issue should be to hand not 

than Ist post May 25th No 
responsibility accepted for errors. 





SITUATIONS VACANT 
The engagement of persons answering 
advertisements must be made through the 
office of the Ministry of Labour ind N 
Service etc. if the applicant 1s a man 
18-64 or a woman aged 18-59 inclusive, un 
he or she or the employer is excepted from 
the provisions of The Notification of Vacanci 
Order, 1952 


] ye VELOPMENT Draughtsman (23-30 

of age). Experienced in precision enginee 
preferably in connection with the automoti 
industry Minimum — qualifications Hig 
National Certificate or equivalent plus works! 
training. The work is of a varied and intere 
nature and gives scope to inventive type 
individual The Rover Company Ltd, Tysele 
Birmingham, 11 Apply to Local Ministry 
Labour or Scheduled Agency 4 


! WELL-KNOWN Brake and Clutch Linu 
+4 Manufacturer requires a Technical Repre 
tative for the Automobile and Aircraft industric 
PPLICANTS should be between 25 
of age, well educated, personable and 
be prepared to live in the Birmingham a 
A thorough engineering training is essent 
Applicants with an automobile engineering back 
ground and degree will be preferred Exce 
prospects for the right man 
\ RITE, stating qualifications, 
salary required to Box 8642, ¢ o Auton 
Engineer 


experience af 


I JESIGNERS and 


Electrical Installation Work Applica 


Draughtsmen for Aircraft 


should be experienced in wiring, layouts, desigr 


of electrical junction boxes, and switch gear 
Previous aircraft experience not essential 

m writing, Stating experience, age and 
required, to Chief Draughtsman, the de 
land Aircraft Co., Ltd., Hatfield, Herts 


TOTTINGHAM AND DISTRICT TECH 

«* NICAL COLLEGE 

PRINCIPAL H. Baker, Ph.D 4.M.1.C.E 
A.M.1.M.E 


A PPL ICATIONS are invited for the follov 
= full-time post, duties to commence on 
September, 1952 


SSISTANT 
+*% MECHANICAL 


LECTURER Grade B 
ENGINEERING 


to teact 


Applied Mechanics, Mathematics and Engineering 


Science in Mechanical and Automobile Engineer 
ing classes. Suitable teaching and/or industr 
experience is desirable 
THE salary scale is as follows:—£45( 

£725 pa. with an addition of £60 p.a. f 
graduate or equivalent qualification and uf 
maximum of £54 p.a. for an approved perio 
training Regard may be paid to st t 
industrial experience in assessing the commenci 
salary 

PPLICATION forms and further particular 
+% may be obtained from the Registrar, Not 
ham and District Technical College, Shakespe 
Street, Nottingham, to whom completed form 
should be returned not later than 17th May 
F STEPHENSON, Clerk to the Joint Educ 

Committee 


D IGNER DRAUGHTSMAN required 

Research and Development on light Engir 
eering work, Birmingham, Acocks Green area 
Interesting, progressive and permanent positior 
for suitable applicant State full details, exper 
ence, qualifications and salary required. Box 8641 
c¢ o Automobile Engineer 4 


DE! LOPMENT ENGINEER 


I Sc. (Eng.) or A.M.I.M.E. standard requ 
with extensive enginecring experience, pre 
ably on automobiles. Duties include design work 

correspondence. Apply stating age, qualificati 
experience and salary required, Andre Rubbe 
Co., Ltd., Kingston By-Pass, Surbiton, Surr 


Two Senior Mechanical Design Draught 
required by Engineering Works in ¢ 
Durham for work on specialized machines req 
ing knowledge of first class design practic 
coupled with ability to keep down manufacturi 
costs. Only men with this kind of experienc 
and over 40 years of age need apply Salar 
£900 per annum plus bonus 
confidence to Box 8640, co 
Engineer 


Automobile 


120 


Applications in 


BATTERY PARTS 


CAN 


\ for precision parts 
ae \ from the bar A gto 
\ metal—and particu- 

2 larly those parts 
which cannot be 
made by the cold- 
headed or roll- 
threaded process. 


a 


We are specialist machinists. 
Send us your enquiries. 


M.C.L. & REPETITION LIMITED 
POOL LANE, LANGLEY, BIRMINGHAM 


BROADWELL i115 (4 lines) 
BROADWELL 1757 


Telephone : 








_Holdens” 


- LARGE STOCKS 
BALL & ROLLER BEARINGS 


Also able to quote good deliveries of 
steel tubes and fittings, forgings, grease 
nipples, etc. 


Send detailed enquiries to 


SELSAND LTD., 4 Rathbone Place, W.1 
(Museum 7697) 











COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H Feltham & Son Ltd 


Works, Tower Bridge Road 
HOP 1784. LONDON, SE.1 


imperial 
Telephone 











HELP WANTED 


A well-known Machine Tool Manu- 
facturer with Works situated in the 
Midlands has decided to appoint a 
Senior Executive to assist the Direc- 
torate to establish up-to-date systems 
of production, planning and manage- 
ment, not only in the Works referred 
to above but those of subsidiaries. The 
successful candidate will be carefully 
chosen and must have had similar 
experience with recorded successes 
and also bea mechanical engineer with 
some useful knowledge of electrics. 
Applications will be considered from 
candidates who have operated in an 
industry which is similar to machine 
tool building. Salary offered will be 
liberal but commensurate with 
experience. Interested applicants 
should write stating age, education, 
experience, salary expected and other 
pertinent data to Box No. 8039 








SITUATIONS VACANT 

N excellent opportunity occurs in the Devel 
| 4® opment Department of The Firestone Tyre 
| & Rubber Company Limited, Great West Road 
| Brentford, for a young Automobile Engineer 
| Position is mainly concerned with the design and 
| development of bonded rubber to metal parts, 
engine mountings, etc Previous experience with 
rubber production is not necessary but sound 
automobile engineering training and experience 
are essential. Applicants should write in first 
| instance to the Technical Manager, stating age, 
general and technical education, qualifications, 
| practical experience, positions held and present 
| Salary (4533 

} 


| BUSINESS AND PROPERTY 
| ( ‘ ARAGE-FACTORY, Surrey. Modern Single 
| storey Premises with extensive main road 
| frontage, 35 miles from London. 16ft. Headroom 
| All services and commercial and private garage 
| equipment. Petrol pumps and tanks, paint shop 
Detached House and yard space Floor area 
15,500 sq. ft. Freehold £25,000. Vacant Posses 
sion Fixtures at valuation Details from 
| Chamberlain & Willows, 23, Moorgate, E.C.2 
CITy 6013 [4521 


PATENTS 

T is desired to secure the full commercial 

development in the United Kingdom of British 
Patent No. 619,669 which relates to “ Covers for 
Vehicle Wheels,”’ either by way of the grant of 
licences or otherwise on terms acceptable to the 
Patentee. Interested parties desiring copies of 
the patent specifications should apply to Stevens 
Langner, Parry & Rollinson, 5 to 9, Quality 
Court, Chancery Lane, London, W.C.2. [4523 





TH proprietors of British Patent No. 520,192 

are prepared to sell the patent or to licence 
British manufacturers to work thereunder It 
relates to piston ring construction 


DDRESS, Boult, Wade & Tennant, 112 
Hatton Garden, London, E.C.1 [4525 


THE proprietor of British Patent No. 615,623 
entited “Gas Testing Apparatus,” offers 
same for licence or otherwise to ensure practical 
working in Great Britain Enquiries to Singer 
Stern & Carlberg, 14, East Jackson Boulevard 
Chicago 4, Illinois, U.S.A [4528 


THE proprietor of British Patent No. 614,633, 
entitled ‘‘ Exhaust gas analysis apparatus,” 
offers same for licence or otherwise to ensure 
practical working in Great Britain. Enquiries to 
Singer, Stern & Carlberg, 14, East Jackson 
Boulevard, Chicago 4, Illinois, U.S.A [4529 


HE proprietor of British Patent No. 575417, 
entitled ‘‘ Compound master cylinder ”’ offers 
same for licence or otherwise to ensure practical 
working in Great Britain. Enquiries to Singer, 
Stern & Carlberg, 14 East Jackson Boulevard, 
Chicago 4, Illinois, U.S.A {4515 


THE proprietor of British Patent No. 573669 
entitled ‘*‘ Hydraulic Clutches,” hiss same 
for licence or otherwise to ensure practical work 
ing in Great Britain. Enquiries to Singer, Stern 
& Carlberg, 14 East Jackson Boulevard, Chicago 
4, Illinois, U.S.A [4516 


MISCELLANEOUS 


the grime of years, melt 
high-velocity jet of Dry 
Steam and detergent with the “ Speedylectric 

Mobile Steam Jet Cleaner. Compact, portable 
completely safe, ideal for factories, machinery 
garages, car chassis, etc. Just plug in and one 
man does the work of five, and much more 
thoroughly Send for Leaflet: $.200 Bastian & 
Allen, Ltd., Ferndale Terrace, Harrow, Middle 
sex. UNDerhill 0440 [453 


DET. Grease, Oil, 
away before the 


CAPACITY AVAILABLE 
| ESIGN and Detail Service, with extensive 
experience in engine and chassis design 
immediately available in small office oe 


Engineer, 116, Finchley Road, Hamstead, N 
[4532 


MACHINERY WANTED 
W ANTED, all classes of machine tools, also 
presses and sheet metal working machinery 

of every description; best prices paid 


F J. EDWARDS, Ltd., 359-361, Euston Rd 
London, N.W.1. Tel. Euston 4681 and 3771 





Telegrams: Bescotools, Norwest, London. [3407 


AUTOMOBILE ENGINEER, May 1952 








For Maximum Ficduction 


Capacity : 2§ in. dia. hole through spindle. 
16 in. dia. swing over stainless 
steel bed covers. 


Spindle: Mounted in ball and roller 
bearings 


Powerful metal-to-metal cone clutches 
transmit power through ground 
gears 


Ward machines are designed and built 
to get the best out of tungsten carbide, 
their metal removing capacity being 
limited only by the cutting tools used 


No.7 COMBINATION of aut fad sange 
“TURRET LATHE an er W oa 


SELLY OAK (@j _ BIRMINGHAM 29 


TELEPHONE | SELLY OAK 1131 


moi Engines... 


DUAFLEX OIL CONTROL RINGS 





The requirements of an ideal piston ring—perfect gas seal, 

efficient control of lubrication, long life, are all adequately 

fulfilled by the Duaflex Steel Oil-Control Ring. The ring is 

comprised of flexible laminated steel rails and is moulded to 

perfect contact with bore and groove by spring expanders 

PAT. NO inserted between and behind the rails—(see sketch). The radius 

617,700 on the wiping edge ensures that there are no sharp edges to 

cause rapid bore wear. A modern piston ring that gives 

| ¢ . long life to new engines and new life to old. Enquire of 

your local stockist or Service Branch. 

| 
| 


PETROL AND OIL NOW COST MORE— 
; A RECONDITIONED ENGINE IS MORE ECONOMIC 
3 in ai A a.) 4 


ee 


groove. 


RODUCT 
Expander exerting an even outward “- 


| pressure ensuring that the ring con- oo 
| tacts the bore however mis-shapen. We Hote of the Exot 
L 


WELLWORTHY. PISTON RINGS LTD.- LYMINGTON - HANTS 


All products obtainable from Branches of Associated Engineering (Sales) Ltd., and leading garages. 


No sharp corners or cutting edge to F “ me 
shear lubricating film and cause bore 
= _ WELLWORTH 
Cm ° wo 
z 3 


Spring maintaining wiping members 
in firm contact with both sides of ring 
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INDEX TO 


AC Sphinx Spark Plug Co 
Adamant Engineering Co., Ltd 
Adams Bros. & Burnley, Ltd 
Aerialite, Ltd 
Aluminium Bronze Co., 
Amal, Ltd 
Andrews, Harold, Grinding Co 

Ltd 


Ltd 


Angus, George, & Co., Ltd 

Archdale, James & Co., Ltd 

Automotive Products Co 
Ltd 10 


Barber & Colman, Ltd 
Berry, Richard, & Son 
Birkett, T. M., & Sons, Ltd 
Birlec, Ltd 


at all stages of manufac- 
ture ensures a trouble 
. the 


reason why most manu- 


free product. . 


facturers use HighTensile 
Cylinder Head, Gear Box 
and other Studs made 


by 


YARWOOD INGRAM. CL” 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 








MANUFACTURERS’ ANNOUNCEMENTS 


PAGE 
Hford, Ltd 98 
Imperial Smelting Corporation, 

d - 


Lt Cover iii 
Drill Co., 


Richards, Charles & Sons, Ltd. 
Rockwell Machine Tool Co., 
td . ° oe 


Birmingham 


International Twist 


. td Salter, George, & Co., Ltd 
Washer ; Seal-less Strapping, Ltd 
. Selsand. Ltd 
Sheffield Twist Drill & Steel Co., 
Ltd., The a 
Shell-Mex & B.P., Ltd 
Silentbloc, Ltd ° 
Simmonds Aerocessories, Ltd 
Skefko Ball Bearing Co., Ltd., 
The . 
Slick Brands, Ltd 
Small & Parkes, Ltd ; 
Smethwick Drop Forgings, Ltd 
Solus-Schall, Ltd 


Asbestos 
H., Ltd 
p, William & Sons, Ltd 
Johnson & Johnson (Gt. Britain 
Ltd 
Kayser, Ellison & Co., 
Kirkstall Forge Eng., 


Sheet 


Ltd 
Ltd 15, 
Laystall Engineering Co 


ewis Spring Co., Ltd 
Linread, Ltd 


Birmingham Aluminium Casting pte Ltd 
9 0. Lt Ce Walter H 
Bound Brook Bearings (G.B be H. & r 
Ltd hale 
Box No. 8039 y 
Bramber Engineering Co 
The 
Bridges, S. N., & Co., 
Briscoe, W. H., & Co., 
British Iron & Steel Federation 
British Oxygen Co., Ltd., The 
British Thomson-Houston Cx 
Ltd 


, Ltd 


British Wire Products, Ltd Ltd., The 


Burton, Griffiths & Co., Ltd 7 Digits 6l, 


Bury Felt Manufacturing Co Ltd 
Bushing Co td he “ I , & Son, Ltd 

on & Nettlefolds 
Cape Asbestos Co., Ltd., The is), Ltd 
carr Fastener Co., Ltd 


‘ashmore, John, Ltd 
A.V., Ltd 


‘lancey, G., Ltd 

‘ayton Dewandre Co., Ltd 
layton-Wright, Howard, Ltd 

leveland Petroleum Co., Ltd 

‘limax Molybdenum Co. of 
Europe, Ltd 

sohen, Geo., Sons & Co 

cole, E. K., Ltd 

Solumbus-Dixon Organization, 


, Ltd 


ie 
onsolidated Pneumatic Tool 


Co., Ltd Hump! J. H. & Sons 
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Moss Gear Co., Ltd. 
Murad Developments, Ltd 
Neill, James, & Co. (Sheffield), 
tc 
Newall, A. P. & Co., Ltd 
Newall Group Sales, Ltd 
Nitralloy, Ltd 


Osborn, Samuel, & Co., Ltd 


Philidas Division of Whitehouse 
Industries, Ltd 
Plessey Co., Ltd., 


Ransome & Marles Bearing Co., 
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The 


Ransomes, Sims & Jefferies, Ltd 
Redifon, Ltd 
Renfrew Foundries, Ltd 


South Wales Forgemasters, Ltd 
Steel Company of Wales, Ltd., 
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Super Oil Seals & Gaskets, Ltd. 
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Tempered Spring Co., Ltd., The 
Terry, Herbert, & Sons, Ltd.. 
Thomas, Richard, & Baldwins, 
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Toledo Woodhead Springs, Ltd. 
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United Steel Companies, Ltd 


Van Moppes & Sons (Diamond 
Tools), Ltd 
Vokes, Ltd 


Walker, M. W., & Staff, Ltd 
Ward, H. W., & Co., Ltd 
Ward, Thos. W., Ltd 
Watkins & Roseveare, Ltd 
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PRECISION 
CAST 











The fine performance of the Austin 
“Hereford” depends on the perfection of 
its many components — vital amongst these 
being its Zenith carburettor which is 

die cast in MAZAK its intricate 
shapes and air vents demanding 
maximum accuracy. 

Mazak, which is based on zinc of 

99°99+ “. purity, ensures the speedy, 
accurate production of this and 

many more die cast motor parts. 


preferred metal- ML EN ZZ ANI 





(fureniar Sucrrive ) 


UK MEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED © 37 DOVER STREET «e LONDON e W.I 
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‘Dear Sirs 
Our BegwacoAll Die-Cast Light Alloy 
Gas Meter is the outcome of 
st possible co-operation between 
the Drawing Office, Staff and Executives 
of the two Companies. Indeed, without the 
1 and keenness shown by your 
ccess of our meter would not 
On thé production 
n the complete 
S synonymous 
name of Birmal.”’ 


METERS. LTD 


GET MORE THAN 
A CASTING FROM 


BIRMAL 


Before the foundry came into the picture, 
our Drawing Office gave Begwaco Meters 
Ltd. valuable assistance in the develop- 
ment of the cast components. This Design 
Consulting Service is typical of the extra 
you get from Birmal ... more objective 
advice in the selection of material and 

casting process, a wide range of specifica- 

tions, close foundry/workshop co-operation, 
and the specialised attention of every de- 
partment in the handling of the unusual project. 


BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. 
BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 
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